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DEVICE SPECIFICATIONS 
GATES AND INVERTERS 



I 



MC930G, 


MC830G 


MC961G, 


MC861G 


MC930F, 


MC830F,P 


MC961F, 


MC861F,P 


MC962G, 


MC862G 


MC963G, 


MC863G 


MC962F, 


MC862F,P 


MC963F, 


MC863F,P 


MC946G, 


MC846G 


MC949G, 


MC849G 


MC946F, 


MC846F,P 


MC949F, 


MC849F,P 


MC934F, 


MC834F,P 


MC936F, 


MC836F,P 


MC937F, 


MC837F,P 


POWER GATES, BUFFER 


MC944G, 


MC844G 


, MC944F, 


MC844F,P 


MC932G, 


MC832G 


MC932F, 


MC832F,P 


MC943G, 


MC843G 


FLIP-FLOPS 




MC931F,G, 


MC831F,P,G 


MC945F,G, 


MC84SF,P,G 


MC948F,G, 


MC848F,P,G 


MC952F, 


MC852F,P 


MC953F, 


MC853F,P 


MC955F, 


MC855F,P 


MC956F, 


MC856F,P 


MC950F,G, 


MC850F,P,G 


MULTIVIBFlATORS 


MC951F,G, 


MC851F,P,G 


COUNTERS 




MC938F, 


MC838F,P 


MC939F, 


MC839F,P 


EXPANDERS 


MC933G, 


MC833G 


MC933F, 


MC833F,P 



Expandable Dual 3-2 Input Gates 

Expandable Dual 3-2 Input Gates 

Expandable Dual 4-lnput Gates 

Expandable Dual 4-lnput Gates 

Dual 2-lnput Gates Plus Inverter 

Dual 2-lnput Gates Plus Inverter 

Triple 3-lnput Gates 

Triple 3-lnput Gates 

Quad Inverters 

Quad Inverters 

Quad 2-lnput Gates 

Quad 2-lnput Gates 

Hex Inverters 

Hex Inverters 

Hex Inverters 



Expandable Dual 3-2 Input Power Gates 
Expandable Dual 4-lnput Power Gates 
Expandable Dual 3-2 Input Buffers 
Expandable Dual 4-lnput Buffers 
4-lnput AND Driver with NOR Strobe 



Clocked Flip-Flops 
Clocked Flip-Flops 
Clocked Flip-Flops 
Dual J-K Flip-Flops 
Dual J-K Flip-Flops 
Dual J-K Flip-Flops 
Dual J-K Flip-Flops 
Pulse Triggered Binary 



Monostable Multivibrators 



Decade Counter 
Divide-by-Sixteen Counter 



Dual 4-3 Input Expanders 
Dual 4-lnput Expanders 
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5-16 
5-16 
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5-20 
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5-22 
6-22 
5-24 
5-24 
5-26 



5-28 
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5-31 
5-34 
6-34 
5-34 
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5-39 
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NUMERICAL INDEX 

{Functions and Characteristics) 



VCC ■= 5.0 Vdc. Ta = 2500 



Function 


Type® 

Oto 

+75°C 


Case 


Type (J) 
-55 to 
+125<'C 


Case 


Output 

Loading 

Factor 

Eacli Output 


Propagation 
Delay 

tpd 
ns typ 


Total Powrer 
Dissipation 
mW typ/pltg 


Page 
No. 


Expandable Dual 4 1 nput NAND Gate 


Mcaso 


83,93 


MC930 


83 


8 


30 


22 


5-12 


Expandable Dual 3-2 Input NAND Gate 


MCS30 


96A 


MC930 


96A 


8 


30 


22 


5-12 


Clocked Flip-Flop 


MG831 


83,93.96A 


MC931 


83,96A 


7 


40 


55 


5-28 


Expandable Dual 4-lnput Buffer 


MCS32 


83.93 


MC932 


83 


25 


35 


85 


6-24 


Expandable Dual 3-2 Input Buffer 


MC832 


96A 


MC932 


96A 


25 


35 


85 


6-24 


Dual 4-lnput Expander 


IV1C833 


83,93 


MC933 


83 


_ 


_ 


_ 


5-52 


Dual 4-3 Input Expander 


MC833 


96A 


MC933 


96A 


- 


_ 


_ 


5-52 


Hex Inverter 


IMC834 


83,93 


IV1C934 


83 


8 


30 


66 


5-18 


Hex Inverter 


MC836 


83,93 


MC936 


83 


8 


30 


66 


5-20 


Hex Inverter 


MC837 


83,93 


MC937 


83 


7 


25 


90 


5-20 


Decade Counter 


IV1C838 


83,93 


IVIC938 


83 


8 


30 MHz @ 


150 


5-44 


Divide-by-Sixteen Counter 


MC839 


83,93 


MC939 


83 


S 


30 MHz ® 


150 


6-48 


4-lnput AND Driver with NOR Strobe 


MC843 


96A 


MC943 


96A 


250 mA 


80 


50 


5-26 


Expandable Dual 4-input Power Gate 


MC844 


83.93 


MC944 


83 


27 


30 


65 


522 


Expandable Dual 3 2 Input Power Gate 


MC844 


96A 


MC944 


96A 


27 


30 


66 


6-22 


Clocked Flip-Flop 


MC845 


83,93.96A 


MC945 


83.96A 


12/10 (5) 


40 


60 


5-31 


Quad 2-1 nput NAND Gate 


MC846 


83.93 


IV1C946 


83 


8 


30 


44 


5-16 


Quad Inverter 


MC846 


96A 


MC946 


95A 


8 


30 


44 


5-16 


Clocked Flip-Flop 


MC848 


S3.93.96A 


MC948 


83.96A 


11/9 (J) 


40 


70 


5-31 


Quad 2-1 nput NAND Gate (2 kn pullup resistor) 


MC849 


83,93 


1VIC949 


83 


7 


25 


66 


6-16 


Quad Inverter (2 kn pullup resistor) 


MC849 


96A 


IVIC949 


96A 


7 


25 


60 


5-16 


Pulse Triggered Binary 


MC850 


83,93.96A 


IV1C950 


83.96A 


10/8 ® 


15 


50 


6-39 


Monostable Multivibrator 


MC851 


83,93,96A 


MC951 


83.96A 


10 


40 


30 


5-42 


Dual J-K Flip-Flop (common clock and Cd, 
separate Sd) 


MC852 


83,93 


MC952 


83 


12/10 


40 


120 


5-34 


Dual J-K Flip-Flop [separate clock and Sq, no Cd) 


MC853 


83,93 


MC953 


83 


12/10 ® 


40 


120 


6-34 


Dual J-K Flip-Flop (common clock and Cd. separate 
Sd. 2 kSl pullup resistor) 


MC855 


83,93 


MC955 


83 


11/9® 


40 


140 


5-34 


Dual J-K Flip-Flop (separate clock and Sq. no Cd. 
2 kn pullup resistor) 


MC856 


83,93 


MC956 


83 


11/9® 


40 


140 


5-34 


Expandable Dual 4-lnput NAND Gale (2 k pullup resistor) 


MC86t 


83,93 


MC961 


83 


7 


25 


33 


6-12 


Expandable Dual 3-2 1 nput NAND Gate (2 k pullup resistor) 


MC861 


96A 


MC961 


96A 


7 


25 


33 


5-12 


Triple 3-1 nput NAND Gate 


MCS62 


83,93 


MC962 


83 


8 


30 


33 


5-14 


Dual 2-lnput NAND Gate plus Inverter 


MC862 


96A 


MC962 


96A 


8 


30 


30 


5-14 


Triple 3-lnput NAND Gate (2 kSi pullup resistor) 


MC863 


83,93 


MC963 


83 


7 


25 


50 


5-14 


Dual 2-lnput NAND Gate plus Inverter (2 kil pullup 
resistor) 


MC863 


96A 


MC963 


96A 


7 


25 


45 


5-14 



G suffix denoted Metal Can, F suffix denotes Flat Package, P suffix denotes Plastic Package. 

(i.e., MC830G = Metal Can, MC830F = Flat Package, MC830P = Plastic Package) 
(5) Fan-out for MC830 series type / Fan-out for MC930 series type. 



I 



(3) Maximum Counting Frequency 
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LOADING DIAGRAMS 



MDTL MC930/830 series 



•-GATES- 



Numbers at ends of terminals represent pin numbers. Numbers in parenthesis indicate loading. 

"G" Package: Vcc = pin 10, Gnd = pin 5 unless otherwise noted. 

"F" and "P" Packages: Vcc = pin 14, Gnd = pin 7 unless otherwise noted. 



MC830F, MC830P, MC930F 
MC861F,MC861P,MC961F 

Expandable Dual 4-lnput Gate 



(1) 1 — I V 

(1) 2 V^ 

(1) 4 F>~ 



(1) 
(1) 
(1) 



6 = l-2'4«5»[3l 



•APPLIES TO MC861F, MC8S1P, 
MC961F 



MC830G, MC930G 

MC8G1EI,MC961G 

Expandable Dual 3-2 Input Gate 



(1) 
(1) 
(1) 



O' 



(7)* 

(8) 

4 = 1 • 2 • 3 




•APPLIES TO MC861G, MC961G 



MCB44F, MC844P, MC944F 

Expandable Dual 4-lnput Power Gate 



(1) 1 

(1) 2 

(1) 4 

(1) 5 




MC844G, MC944G 

Expandable Dual 3-2 Input Power Gate 



MC84EF, MC846P, MC946F 

MC849F, MC849P, MC949F 

Quad 2-lnput Gate 



MC862F, MC862P, MC982F 

MC863F, MC863P, MC963F 

Triple 3-lnput Gate 



(1) 
(1) 
(1) 



lO' 



4=1 • 2. 3 




(1) 
CD 
(1) 
(1) 
(1) 



:r>: 



(7)* 

(8) 

3=1-2 



(1) 3- 

(1) 4- 

(1) 5- 



(27) 



(1) 
(1) 
(1) 13 — 



N (8) 

-^ (?)♦ 

\ (S) 



(1) 
(1) 
(1) 



(1) 13- 

(!) 1- 

(1) 2- 



'd — V' 



(7)* 

(8) 

6 = 3. 4" 5 



(7)^ 
(8) 
12 



♦APPLIES TO MC849F, MC849P, 
MC949F 



•APPLIES TO MC863F, MC863P, 
MC963F 



MC862G, MC362G 

MC863G, MC9B3G 

Dual 2-lnput Gate Plus Inverter 



(1) 



(7)» 



2 \ (8) 

)0— 4 = 2.3 
(1) 3 / 



<1) 



(1) 



(7)* 
(8) 



•APPLIES TO MC863G, MC963G 



rl 


SUFFERS 




— 




MC832F, MC832P, MC932F 
Expandable Dual 4-lnput Buffer 


MC832G, MC932G 
Expandable Dual 3-2 Input Buffer 




(1) 1 — 

(1) 2— 
(1) 4— 


^ (25) 






(1) 1— 

(1) 2 — 
(1) 3 — 

(1) 8 1 

(1) 9 


^ (25) 


3 


V 


(1) 9— 
(1) 10— 

(1) 12 1 


Yf 


,1, 13^_^ 


4 = 


w 




6 = 1.2.4.5.[3] 


1.2.3 
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LOADING DIAGRAMS (continued) 



.-EXPANDERS- 



MC833F, MC833P, MC933F 
Dual 4-lnput Expander 



{11 2 

(1) 3 

(1) 5 — 

(1) 6 — 

(1) 9-— I 

(1) 10 — 

(1) 12 

(1) 13 — 






MC833G,MC933G 
Dual 4-3 Input Expander 



L>^ 



i-MULTIVIBRATOR- 



MC8S1F,MC851G,MC851P 

MC951F, MC951G 
Monostable Multivibrator 



(10) 



(2) a-c5j \ 

I ) (103 

(2) b*-c/ y a — d 

•AVAIUBIE IN 

"F" i. "P" Pkgs. ONLY 

"F" & "P" Pkgs. : Vcc = pin 14, Gnd = pin 7 
"G" Pkg. : Vcc = pin 6, Gnd = pin 1 



Pin Connections 



Letter 


a 


b 


c 


d 


e 


■'F"&"P"Pkgs. 


3 


4 


6 


1 


2 


"G" Pkg. 


9 


- 


10 


7 


8 



DRIVERS- 



MC843G,MC943G 
4-lnput AND Driver witli NOR Strobe 




: 1 • 2 . 3. 4 + 9 



f-INVERTERS- 



MC834F, MC834P, MC934F 
Hex Inverter 



(1) 2- 

(1) 5- 

(1) 9- 

(1) 12- 

(1) 13- 



0- 



(81 
6=T 






MC836F, MC836P, MC936F 

MC837F, MC837P, MC937F 

Hex Inverter 



(8) (7)« 
2=T 






(7)* 



10 

(8) (7)* 
• 12 

•APPLIES TO MC837F, MC837P, MC937F 



MC846G, MC946G 

MC849G, MC949G 

Quad Inverter 



(1) 1- 

(1) 3- 

(1) 7- 

(1) 9- 






(8) (7)* 
2 = 1 



(8) (7)' 



(8) (7)' 



•APPLIES TO MC849G, MC949G 
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LOADING DIAGRAMS (continued) 



t-FLIP-FLOPS- 



I 



MC831F, MC831G, MC831P 
MC931F, MC931G 

MC845F, MC845G, MC845P 
MC945F, MC945G 

MC848F, MC848G, MC848P 
MC948F, MC948G 

Clocked FlipFiop 







_^ i 


(2/3) b 

(2/3) c '■ 


Si 
Si 


) 


So 
S Q 

T 

c 5 

Cd 


r\ d"" 












(2/3) e — 
(2/3) f 


Ci 
Ci 


) 


(*) e — 




? 



"Sd and Cd loading factor: % for MC831/MC931 types 
2 for other clocked fiip-f tops 



*Q and Q loading factor 



-i (•*) 



7 for MC831/MC931 types 
12 for MC845 types 

10 for MC945 types 

11 for MC848 types 
9 for MC948 types 



Pin Connections 



Letter 


a 


b 


C 


d 


e 


f 


e 


h 


i 


•■f"&"P"Pkgs. 


10 


3 


4 


2 


12 


11 


5 


9 


6 


•■G" Pkg. 


7 


2 


3 


1 


9 


8 


- 


6 


4 



SYNCHRONOUS TRUTH TABLE 



J-K TRUTH TABLE 

(Connect S: to Q, C: to Q) 



.. 


t.t. 


Si 


S: 


Ci 


Ci 


a 





X 





X 


Q. 





X 


X 





On 


x 








X 


Q. 


X 





X 





0.. 





X 


1 


1 





X 





1 


1 





1 


1 





X 


I 


1 


1 


X 





1 


1 


1 


1 


1 


u 



" 


t.+, 


s, 


Ci 


a 








Q. 


1 





1 





1 





1 


1 


a. 



ASYNCHRONOUS TRUTH TABLE 



— Low State (more negative) 

1 — High State (more positive) 

X — State of the input does not affect the state of the 

circuit. 
U — Indeterminate State 



So 


Co- 


a 


a 


1 


1 


NO 


NC 





1 


1 





1 








1 








1 


1 



Asynchronous inputs, direct set (So) and direct dear 
(Co), override the synchronous inputs; they are inde- 
pendent of all other inputs. 



MC852F, MC852P, MC952F 

MC8SSF, MC855P, MCgSSF 

Dual J'K Fllp-Flop 



(2) 4 0- 




(2/3) 12 » 



*Qand Q loading factor: 

12 — MC852 

10 — MC952 

11 — MC855 
9 — MC955 



ASYNCHRONOUS TRUTH TABLE 
MC952/MC852 and MC955/iMi:85J 



So 


Co 


a 


S 


1 


1 


NC 


NC 





1 


1 





1 








1 








1 


1 



ASYNCHRONOUS TRUTH TABLE 
MC953/MC853 and MC9S6/MC85e 



So 


a 


a 


1 


NC 


NC 





1 






J-K TRUTH TABLE 
AM Types 



.. 


t,+l 


J 


K 


1 








Q. 


1 





1 





1 





1 


1 


0. 



Asynchronous inputs, direct set (So) and direct clear 
(Co), override the synchronous inputs; they are in- 
dependent of all other inputs. 



MC853F, MC853P, MC953F 

MC856F, MC856P, MC956F 

Dual J-K Fllp-Flop 



(2) 4 0- 



(2/3) lo- 
rn lo- 
(2/3) 2 



DpH-r 



-iD 



H ^ So 



(2/3) Uo- 



**Q and Q loading factor; 

12 — MC853 

10 — MC953 

11 — MCS56 
9 — MC956 
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LOADING DIAGRAMS (continued) 



rCOUNTERS- 



(l)CPlo 



(5)Co2o 



MC83BF, MC838P, MC936F 
Decade Counter 



(1.5) (8) 
3 Soi 4 Qi 



(1.5) (8) 
12 Sm 11 Q! 

? 



(1.5) (8) 
10 Sdi 9 Os 



(1.5) (8) 
5 Sd4 6 Q4 




DECODING 
LOGIC 






Q. 


Qi 


a. 


Q- 


1 


Qi 


a> 


0. 


0. 


2 


d: 


Qi 


Q> 




3 


a. 


Qj 


Q, 




4 


a. 


Q> 


Qi 




5 


Qi 


a. 


Qi 




6 


Qi 


a. 


Q: 




7 


Qi 


Q> 


Qi 




8 


Qi 


04 






9 


Qi 


04 







MC839F, MC839P, MC939F 
Divide-by-Sixteen Counter 



(1.5) (8) 
3 Soi 4 Qi 



(1.5) (8) 
12 So! 11 Qi 



(1.5) (8) 
10 Soi 9 Qi 



(1.5) (8) 
5 Sd4 6 Q4 









' 






1 








fc 


S^-Q- 


1 p 82 J 


. Q . 




^ 


S^'Q 




U-^S2 , 


S=°Q-J 


^ 




1 — — 


^Hn 






1M2 





DECODING LOGIC 






3i 


5, 


s, 


S. 


1 


Qi 


Q, 


s> 


a. 


2 


Qi 


02 


Oi 


Q. 


3 


Qi 


02 


Qi 


0. 


4 


Qi 


02 


Oi 


0. 


5 


Qi 


a. 


Q. 


04 


6 


Qi 


02 


Qi 


0. 


7 


Qi 


02 


Q. 


04 


8 


Oi 


02 


Q> 


04 


9 


Qi 


02 


Qi 


04 


10 


Oi 


02 


0> 


04 


11 


Oi 


Q2 


Oi 


04 


12 


Qi 


02 


Qi 


Q. 


13 


Qi 


02 


Oi 


04 


14 


Qi 


Q2 


Oi 


Q4 


15 


Qi 


Q2 


Oi 


Q4 



I 



r-PULSE TRIGGERED BINARY- 



MC850F, MCB50G, MC850P, 

MCgSOF, MC950G 

Pulse Triggered Binary 



(1.5) a- 




(1.6) b-qs, 
(100 pF) c— Q )S2 y 

(100 pF) d. 



(1.5) e— c 

0.5) !■ 



Sd 
S 



c 

> Cd 



(10) 
(8)* 
— h 

(10) 
(8)* 



■ SPPirES TO MC950F, MC950G 





SYNCHRONOUS 






ASYNCHRONOUS 




SINGLE TRIGGER 




TRUTH TABLE 






TRUTH TABLE 


TRUTH TABLE 




t. 


w, 




Sd 


Cd 


a 


Q 


(Pins $2 and Ci 


Si 


Sj 


Ci 


C2 


a 


1 

1 



1 
1 




NC 
1 

1 


NC 

I 

1 







1 
X 




X 

1 
1 




1 

X 

1 



X 

1 




u 
Qi. 
Oi. 

On 




«" 


».+ ! 


Si 


Ci 


a 




1 






u 
















X 


1 


1 







1 


1 




1 



X 


1 




X 




1 






1 


1 


Q., 






X 


1 






























:= low State (more negative) 1 = high state (more positive) 
X = don't care U = indeterminate state NC = no change 

Pin Connections 



Letter 


a 


b 


c 


d 


e 


f 


g 


h 


"F" 8. "P" Pkgs. 


13 


4 


5 


6 


10 


1 


11 


3 


"G" Piig. 


9 


3 


4 


5 


7 


1 


8 


2 
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MDTL 



GENERAL INFORMATION 
SEaiON 



INTRODUCTION 

The MDTL line of diode transistor logic is a general 
purpose logic family offering moderate speed, good noise 
immunity, low noise generation, a high degree of logic 
flexibility, and economy. 

GATE FUNCTIONS 

The MDTL family offers positive-togic NAIMD gates with the 
capability of tying together the outputs of two or more elements. 
This not only allows greater logic flexibility, but also reduces re- 
quired inventory stocking levels since AND-OR-INVERT functions 
(Wired OR) are readily obtained without special gates. 

Buffer elements and power gates are available for driving large 
capacitive loads and/or where fan-out requirements are high. The 
buffer has an active pullup configuration, therefore the AND-OR- 
INVERT function can not be implemented with the buffer. Out- 
puts of two or more buffer elements (or multiple buffer and 
power gate arrays) may be paralleled to achieve higher fan-out 
providing the inputs are also paralleled. 
PROPAGATION DELAY 

The typical propagation delay through an MDTL gate is 30 ns 
with nominal loading, providing the gate utilizes 6.0 k ohm pullup 
resistors. (Gates with 2.0 k ohm pullup resistors, approximately 
25% faster, are also available.) The propagation delay is asym- 
metrical; tnd+ (propagation delay with the output transistor 
turning off) is normally double the value of J^d- (propagation 
delay with the output transistor turning on), itiwill also be found 
that the value of tpd- is affected very little by output loading, 
while tpd+ is quite dependent on the capacitive load seen by the 
output. 

FLIP-FLOP OPERATING CHARACTERISTICS 

There are two generic types of flip-flops within the MDTL 

family an ac binary and master-slave configuration. The ac 

binary is useful in high-speed systems (it will toggle at a rate typ- 
ically greater than 40 MHz) and is also useful in control sections 
where its unique truth table is often advantageous. 
FLIP-FLOP TRUTH TABLES 

The synchronous truth tables, specified for the single clocked 
flip-flops (MC931/831, MC94S/84S, MC948/848) and the dual 
J-K flip-flops, relate the state the output will attain after a nega- 
tive transition of the toggle input to the state of the output and 
the steering inputs (J-K or S-C) during the period when the toggle 
input is high. The complete truth table is valid only when the 
steering inputs are not allowed to change while the toggle input is 
high. 

For applications which require changing the steering inputs 
while the clock input is high, a determination of the divergence 
from the truth table may be obtained from Figure 1. Note that 
the first four states do not affect the master section while the 
remaining five may. A general rule for this type of flip-flop 
(MC931/831, MC945/845, MC948/848 operated in the synchro- 
nous R-S mode) is that if one or more conditions that affect the 
master section are present while the clock is high, the flip-flop 
will respond to the last condition present prior to the negative 
transition of the clock. 

Figure 2 shows a next-state table for J-K flip-flops, useful in 
determining the response of J-K flip-flops to a negative clock 
transition under conditions that involve changing the steering in- 



puts while the clock input is high. Simply stated, satisfying either 
of the last two conditions in the table at any time while the clock 
input is high will cause the flip-flop to toggle when the clock goes 
low. The above discussion and next-state table apply to the 
MC931/831, MC945/845, and MC948/848 when operated in the 
J-K mode as well as to the dual J-K devices in the MDTL family. 

FIGURE 1 -SINGLE CLOCKED FLIP-FLOP 
TRUTH TABLE 



tn 


<n+1 




Si 


S2 


Cl 


C2 


Q 







X 





X 


°n 


These Conditions Have No Effect 
On Master Section 





X 


X 





On 


X 








X 


Qn 


X 





X 





Qn 





X 


1 


1 





These Conditions May Affect The 
Master Section 


X 





1 


1 





1 


1 





X 


1 


1 


1 


X 





1 


1 


1 


1 


1 


u 



— Low State (more negative) 

1 — High State {more positive) 
X — State of the input does not 

affect the state of the circuit. 
U — Indeterminate State 



FIGURE 2 - J-K NEXT-STATE TABLE 



J 


K 


Qn 


Qn+1 





X 





On 


X 





1 


Qn 


1 


X 





Qn 


X 


1 


1 


Qn 



POWER SUPPLY REQUIREMENTS 

Normal operating voltage for the MDTL series is 5.0 volts 
±10%. Typical power dissipation is given for each circuit, as- 
, suming a supply voltage of 5.0 volts. Also specified is a maxi- 
mum worst-case current drain at the operating voltage. It should 
be noted that the specification of maximum current at 8.0 volt 
.supply Is primarily to guarantee reliability of the product under 
adverse conditions. It is not meant to infer that 8.0 volts is a 
normal operating condition. 

Since power dissipation of an MDTL gate or flip-flop changes 
little with changes in the output state, bypassing of the power 
supply leads is not critical; however, a l-O^F caiaacitor where the 
supply connections enter the board is recommended. This is 
generally sufficient if the system is composed of gates and flip- 
flops with passive pullup elements, but smaller capacitors (ap- 
proximately 0.01 juF) should be distributed on the board with a 
ratio of one capacitor for each eight packages if the board has a 
high density of circuits with active pullup elements (I.e., buffers, 
ac-coupled binaries, decade counters, etc.). It is also advisable to 
bypass the supply with a single 0.01 ^F capacitor in close proxim- 
ity to any MC951/851 used in the system. 
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MDTL 



MAXIMUM RATINGS 



GENERAL INFORMATION 
SEaiON 



Characteristic 


Rating 


Unit 


Supply Voltage — Continuous 

Pulsed. < 1 second 


8.0 
12 


Vdc 


Output Current (into outputs) — 

MC932/832, MC944/844 - Continuous 

Pulsed, < 30 ms 
MC951/S51, MC960/850 - Continuous 
MC950/850 - Pulsed, < 30 ms 
All other types 


150 
300 
50 
100 
30 


mAdc 


Input Forward Current 


-10 


mAdc 


Input Reverse Current — 

MC932/832, MC944/844, MC950/850 
All other types 


S.O 
1.0 


mAdc 


Operating Temperature Range — 
MC930 Series 
MC830 Series 


-55 to +125 
to + 75 


°C 


Storage Temperature Range — 
Metal Can and Flat Package 
Plastic Package 


-65 to H 50 . 
-55 to +125 


°C 



GENERAL RULES 

• The number of load circuits that may be driven from an output 
is determinated by the input loading factor. The summation 
of input loading should not exceed the drive capability of the 

output. 

• With the exception of the buffer elements, the outputs of all 
MDTL gates and inverters may be tied together to form the 
Wired-OR function. For each added gate which has a 6 k ohm 
pullup resistor, subtract 0.83 unit load. The addition of a gate 
with a 2 k ohm putlup resistor reduces the available fan-out by 
2.5 unit loads. No reduction in fan-out is required when wiring 
collectors of gates or inverters which have no internal pullup 
resistor. 

• The outputs of the Dual Buffer may not be tied together. 

• The outputs of the Dual Power Gate may be tied together to 
perform the Wired-OR function. 

• An external load resistor should be utilized with the Dual 
Power Gate. At Vcc = 5-0 ^ 0-5 V, subtract the following 

output loads: 



2kn - 2 loads 

1 kS^ - 4 loads 

51 Oil -8 loads 

For increased current capability, the inputs and outputs of ¥2 
MC932 and Va MC944 can be paralleled (up to and including 4 
common outputs). The combined output will equal 100 loads 
white each combined input will equal 4 loads. 



DEFINITIONS 

Cp Clock pulse 

fC Counting frequency 

Ice Test current for measuring LV^e 

'CEX Collector-to-emitter leakage of the output transistor 

Ip Forward current of input diodes for unit input load. 

Also shown are 0.5 Ip, 2/3 Ip, 2 Ip, etc., which indi- 
cate input loading factor times I p. 



'2' '12 Forward current of pins 2 and 12 of the pulse triggered 
binary 

I9 Forward current of pin 9 of the monostable multivibra- 

tor 

'fCP Forward current of clock input diodes.Shown as 2 Ipcp 

for inputs with loading factor of 2. 

IpD Forward current of dual expander diodes 

IpS Forward current of SET and CLEAR input diodes. 

Shown as 2 I PS for inputs with loading factor of 2. 

'max Maximum rated power supply current with Vmax 

applied 

'oh Output high current 

'OL Output low current 

'OLB Output low current of buffer stage of 4-lnput AND 

Driver 

'PDH Power supply drain with the inputs high 

'PDL Power supply drain with the inputs low 

Ip; Reverse current of input diodes with Wf^ applied. Also 

shown are 2 Ipf, 4 Ip, 5 Ip, etc., which indicate input 
loading factor times I p. 

'RCP Reverse current of clock input diodes. Shown as2 Ipcp 
for inputs with loading factor of 2. 

'SC Short circuit current obtained from device output when 

one or more inputs are low 

LVqe Output latch voltage 

PW Pulse Width 

tf Fall time 

tr Rise time 

tp(j+ Propagation delay time with the output transistor turn- 

ing off 

tpd- Propagation delay time with the output transistor turn- 

ing on 

TPjp Test point at input of unit under test 

TPout Test point at output of unit under test 

Vcc Power supply voltage 

^CCH *^'g^' power supply voltage 

^CCL l-ow power supply voltage 

^CE X Output transistor col lector-to-emitter voltage 

VCPTH Clock threshold voltage 

Vp Forward voltage test condition when testing forward 

current of input diodes 

VpD Forward voltage drop limit for expander diodes 

V| H Voltage for high input voltage state 

V| L Voltage for low input voltage state 

^max Maximum rated power supply voltage (Vcc' 

Vqi-i Output high voltage with \q\^ flowing out of pin 

^OHB Output high voltage of buffer stage of 4-lnput AND 
Driver 

Vql Output low voltage with Iql flowing into pin 

Vqlb Output low voltage of buffer stage of 4-lnput AND 
Driver 

^OX Output voltage test condition when testing IcEX ^^^ 

4-lnput AND Driver 

Vp Reverse voltage for input diode leakage test 

Vx Low voltage utilized in testing expander inputs 



I 
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MDTL 



GENERAL INFORMATION 
SEQION 



PACKAGING 



Devices with "F" suffix to the type number are in the TO-86 
flat package (case 83); those with "G" suffix are in the TO-100 
metal can (case 96A) ; those with "P" suffix are in the dual in-line 
plastic package (case 93) . 



CASE 83 (TO-86) 



0.030 
REF 



SE 



0.003 

0,006 



0.030 
0.070 



0.045 

7 6 5 4 3 2 1 




I 9 10 11 1213 14 
I 0.240 
r 0.275 



Lead 1 identified by color dot or by elbow on 
lead. All leads electrically isolated from package. 



CASE 93 (TO- 116) 




(t) This dimension is measured at ttie seating plane. 
4 insulating stand-offs are provided. 



CASE96A (TO-100) 




-0.230 




\ \S. 0029 

0.028 Vy^ 0.045 
0.034 '^ 
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EXPANDABLE DUAL 4-INPUT GATES 

MC930F • MC830F, P 
MC961F • MC861F, P 


MDTL MC930/830 series 




This gate element, in the 14-pin flat and dual 




EXPANDABLE DUAL 3-2 INPUT GATES 

MC930G • MC830G 
MC961G • MC861G 

V ) 


in-line packages, consists of two expandable 4-input 
NAND gate circuits. Since the metal can (G suffix) 
has only 10 pins, that circuit consists of one 3-input 
and one 2-input expandable gate. The elements may 
be cross-coupled to form a bistable multivibrator, 
or the outputs may be connected in parallel to per- 
form the logic "OR" function. 



I 



2.15k< 



1oH4 

(1) 2 

(2) 4o- 

(3) 50- 
30- 



oH4- I W T I 



(10) 14 o Vcc 



< 



> 



(4) 6* A As (6) 

7 

(5) 
GND 



I T W I -W-010 



12 (8) 

13 (9) 
oil (7) 



' MC930/MC830 -6k 
MC961/MC861 -2k 



Number at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 



IS- 



MC930F/IVIC830F, P 
MC961F/MC861F,P 



Positive Logic; 6=1 •2«4»5*[3] 



Negative Logic: 6=1+2 + 4 + 5+13) 



(2HH Jo-M 

(9) 1 Jq ^ 

(7) i 



MC930G/MC830G 
MC961G/MC861G 



Positive Logic: 4=1 • 2 • 3 



Negative Logic; 4=1+2 + 3 

Input Loading Factor = 1 

Output Loading Factor; 
MC930/MC830 = 8 
MC961/MC861 = 7 

Total Power Dissipation: 

MC930/MC830 - 22 mW typ/pkg 
MC961/MC861 = 33 mW typ/pkg 

Propagation Delay Time 

MC930/MCS30 = 30 ns typ 
MC961/MC861 = 25 ns typ 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



TPi, 
p 



:vT^ <HI> 



•^out 
o 



Vcc = 50 V 



PW = 200 ns 
tr ilOns 
tf :£ 1 ns 



TEST 


R 


c 


'pd+ 


3.9 k ohms 


30 pF 


tpd- 


400 ohms 


50 pF 



MC833 Or 
Equivalent 



.»-v 



y v "" 



tpd- 
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ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one gate. The other gate 
is tested in the same manner. 

NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 






IV1C930, MC961 



PACKAGE 


PIN NUMBER 1 


Flat/Dual In-Line 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


Metal Can 


- 


1 


- 


2 


3 


4 


5 


6 


- 


- 


7 


8 


9 


10 



@ Test 
Temperature 

( -55°C 
+125°C 



MC830, MC86] 



OX 
+25°C 

+75'C 



Characteristic 



Output Voltage 



Short-Circilit 
Current 
MC930/MC830 
MC961/MC861 



Reverse Current 



Output Leakage 
Current 



Forward Current 



Power Drain Current 
(Total Device) 
MC930/MC830 

MC961/MC861 

All Types 



Switching Times 



MC930/MC830 



MC961/MC861 



Symbol 



■PDH 

■PDH 
max 



pd-i- 

'pd- 

'pc. 

'pd- 



Pin 
Under 
Test 



MC930, MC961 TEST LIMITS 



-55°C 



Min Max 



■1.34 
■4.00 



+25°C 



Min Max 



■1.34 
■4.00 



6. 5 
10.7 
5.5 



+ 125°C 



Min Max Unit 



1.30 
3.90 



mAdc 
mAdc 



MC830, MC861 TEST LIMITS 



0°C 



Min Max 



1.30 
■3 



+25°C 



Min 



Max 



■ 1.30 
3 



+75°C 



Min Max 



Unit 



1.25 
■3.75 



mAdc 
mAdc 



TEST CURRENT /VOLTAGE VALUES 



mA 



in 



MC930 



11.4 



10.! 



MC830 



12.0 



MC961 



MC861 



11.0 



MC930 



-0 12 



MC830 



-0.12 



MC961 



-0.: 



MC861 



-0.5 



Volts 



Vp 



TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 



Pulse In 



in 



Pulse Out 



"p "cEX "cc ''CCL 'CCH 



2,4,5 
1,4,5 
1,2,5 
1,2,4 



Gnd 



1,6,7 
1,6,7 



2,4,5,7 
1,4,5,7 
1,2,5,7 
1,2,4,7 



1,7 



o 


o 


(O 


(O 


w 


CO 


o 


o 


o 


-n 




**^«, 


§ ^ 


o 


Q 


00 


00 


CJ 


CO 


o 


o 


o 


-n 




■o 


s 


^ 


o 

(0 


S 


o> 


O 


_* 


CD 


o 


05 




-^ 


o 

m 


-n 


O) 


n 


_> 


00 


O 


0) 


o" 


-n 


o 




3 


TJ 


D 


„^^ 


C 


n 


<D 


o 


Q. 


3 




r¥ 




3 




C 




s. 



Pins not listed are left open. 











TRIPLE 3-INPUT GATES 

MC962F • MC862F, P 
MC963F • MC863F, P 


MDTL MC930/830 series 








DUAL 2-INPUT GATES PLUS INVERTER 

MC962G • MC862G 
MC963G • MC863G 


This gate element, in the 14-pin flat and dual 
in-line packages, consists of three 3-input NAND 
gate circuits. Since the metal can (G suffix) has 
only 10 pins, that circuit consists of two 2-input 
gates and one inverter 



50- 



(7) lOO- 



2.15 k 

(2) 3 14 

(3) 40 M 



2.1s k 

1= M 




■ MC962 ^q862 
MCe63/MC86: 



6^ 



Vcc * OGND 
14 -i 
{10) (5) 



Number at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 






IVIC962F/MC862F,P 
IVIC963F/MC863F,P 



Positive Logic: 6 = 3 • 4 • 5 




Negative Loqic: 6 = 3 + 4+5 



MC962G/MC862G 
MC963G/MC863G 



Positive Logic: 4 = 2 • 3 
Negative Logic: 4=2 4-3 



Input Loading Factor = 1 

Output Loading Factor: 
MC962/IV1C862 = 8 
MC963/rvlC863 - 7 

Total Power Dissipation: 

MC962F/MC862F, P = 33 mW t^/pkg 
MC962G/MC862G - 30 mW typ/pkg 
MC963F/MC863F,P - 50 mW typ/pkg 
MC963G/MC863G - 45 nnW typ/pkg 

Propagation Delay Time 

MC962/IVIC862 - 30 ns typ 
MC963/MC863 = 25 ns typ 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



TPi 
p 



T-T^ HI>~^3> 



PW - 200 ns 
tr ^ 1 ns 
tf ^10 ns 



TEST 


R 


c 


*pdH- 


3.9 k ohms 


30 pF 


tpd- 


400 ohms 


50 pF 



Vcc - 50 V 



MC833 Or 
Equivalent 



""\ 



'pd+ 
TPout 



'pd- 



f-—\:-'' 
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ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one gate. The other gates 
are tested in the same manner. 

NOTE: Although the test conditions and test limits are the 
same for devices in ALL available pacl<ages, the table 
shows pin connections for testing only the flat and 
dual in-line pacl<aged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 






PACKAGE 


PIN NUMBER 1 


Flat/Dual In-Line 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


Metal Can 


- 


1 


2 


3 


- 


4 


5 


6 


- 


7 


8 


9 


- 


10 



@ Test 
Temperature 

( -55°C 

MC962, MC963 I +2sX 

'-H25°C 



MC862, MC863 



0°C 
■H25''C 
■H75°C 



Characteristic 



Output Voltage 



Short-circuit 
Current 
MC962/MC862 
MC963/MC863 



Reverse Current 



Output Leakage 
Current 



Forward Current 



Power Drain Current 
(Total Device) 
MC962/MC862 

MC963/MC863 

All Types 



Switching Times 
MC962/MC862 

MC963/MC863 



Symbol 



PDH 
'PDH 

'max 



'pd- 

'pd* 
'pd- 



Pin 

Under 
Test 



3,6 
3,6 
3,6 
3,6 



MC962, IVIC963 TEST LIMITS 



-Six 



MIn AAax 



•1.34 
■4.00 



-^25°C 



IMIn Max 



■1.34 
■4.00 



■1.60 
1 



9.75 

16 
8.25 



-H25°C 



Min Max 



2.50 
I 



1.30 
3.90 



Unit 



mAdc 
mAdc 



pAdc 



mAdc 

i 



MC862, MC863 TEST LIMITS 



o°c 



Min Max 



1.30 
■3.90 



-H25°C 



Min Max 



■ 1.30 
■3.90 



■1.40 
I 



12 
19.6 
12 



-l-75°C 



Min Max 



■1.25 
■3^75 



Unit 



mAdc 
mAdc 



fiAdc 



TEST CURRENT /VOLTAGE VALUES 



mA 



In 



MC962 MC963 



11.4 



10.8 



MC862 



12.0 



IVIC863 



lo 



MC962 MC963 



-0.12 



MC862 



-0.12 



-0.5 



MC863 



-0.5 



Volts 



1.20 2.00 0.46 4.00 



0.5 0.95 1.1 



0.45 4.00 5.00 



TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 



Pulse in 



In 



Pulse Out 



Vf V, V„x Vec Veci 



Gnd 



3,6,7 
3,6,7 



4,5,7 
3,5,7 
3,4,7 



7 

7 

3,7,9,13 



Pins not listed are left open. 



o o 

(O (O 

a -n 



00 22 



o 

(O 
CO 

a 



o 

(O 
O) 
CO 
Tl 



o 

00 



o 

00 
Oi 

r* ^^ 

=" 2 
c o 

CD 3 

— ' 3 
C 

n> 
a. 











QUAD 2-INPUT GATES 

MC946F • MC846F, P 
MC949F • MC849F, P 


MDTL MC930/830 series 








QUAD INVERTERS 

MC946G • MC846G 
MC949G • MC849G 

V J 


This gate element, in tlie 14-pin flat and dual 
in-line packages, consists of four 2-input NAND 
gate circuits. This circuit can be used as a dual 2- 
input non-inverting gate, or as two bistable circuits 
when two dual 2-input gates are cross-coupled. 
Since the metal can (G suffix) has only 10 pins, 
that circuit consists of four inverters. 



I 



(10) 

14 

(2) 3o 9 11 (8) 




1.6 k 



1.6 k 




(4) 64 A i 8 (6) 



13(9) 




(5) 
GND 



• MC946/MC846 - 
MC949/MC849 - 

Number at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 



6k 
2k 



(1) P^>0— (2) 

(3)— r>0-(4) 
(7)— r>0-(6) 
O) P>0-(8) 



IVIC946F/IVIC846F, P 
MC949F/MC849F, P 

Positive Logic: 3 = 1 • 2 
Negative Logic: 3 = 1 -t- 2 



IVIC946G/I\/IC846G 
IVIC949G/IVIC849G 



Positive Logic: 2=1 
Negative Logic: 2 = 1 



Input Loading Factor = 1 
Output Loading Factor: 

MC946/MC846 - S 

MC949/MC849 = 7 
Total Power Dissipation: 

MC946/MC846 - 44 mW typ/pkg 

MC949F/MC849F, P - 66 mW typ/pkg 

MC949G/MC849G = 60 mW typ/pkg 
Propagation Delay Time; 

MC946/MC846 - 30 ns typ 

MC949/MC849 - 25 ns typ 



SWITCHING TIME TEST CIRCUIT AND WAVEFORWIS 



TPin 
o 



Vcc - 5.0 V 



:r-rL HI> 



PW = 200 ns 
tr :^ 1 ns 
tf ^ 1 ns 



TEST 


R 


c 


'pd+ 


3.9 k ohms 


30 pF 


tpd- 


400 ohms 


50 pF 



MC833 Or 
^ f Equivalent 



-^ 



"^pdt 
TPout 



-1.5 V 
-GND 



/ V ^"^ 
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ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one gate. The other gates 
are tested in the same manner. 

NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 






PACKAGE 


PIN NUMBER 1 


Flat/Dual In-Line 


1 


2 


3 


4 


B 


6 


7 


8 


9 


10 


>1 


12 


13 


14 


Metal Can 


^ 


- 


2 


3 


- 


4 


5 


6 


7 


- 


8 


- 


9 


10 



@ Test 
Temperature 

i -55°C 

MC946, ^AC949 I +25"'C 

( + 125°C 

0°C 

MC846, MC849 \ +25°C 

+75°C 



Characteristic 



Symbol 



Pin 
Under 
Test 



MC946, MC949 TEST LIIVIITS 



-S5°C 



Min Max 



+25'"C 



Min Max 



+125°C 



Min Max 



Unit 



MC846, MC849 TEST LIMITS 



0°C 



Min Max 



+25°C 



Min Max 



+75°C 



Min Max 



Unit 



TEST CURRENT /VOLTAGE VALUES 



mA 



u 



MC945 



11.4 



10,1 



MC846 



12.0 



MC949 



10.4 



MC849 



11.0 



OH 



MC946 



-0.12 



-0.12 



MC846 



-0.12 



MC949 



-0.5 



-0.5 



MC849 



-0.5 



Volts 



TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 



U 



Gnd 



o o 
O -n 

"I 

00 00 

7» 



^ CJ 

si 



o 

00 



(O 



o 

00 



= s 

c o 

— ' 3 
C 
(D 
(2. 



Output Voltage 



OL 



2.60 
2.60 



2.50 
2.50 



2.60 
2.60 



2.60 
2.60 



2.50 
2.50 



Short-Circuit 
Current 
MC946/MC846 
MC949/MC849 



■1.34 
•4.00 



■1.34 
■4.00 



■1.30 
■3.90 



mAdc 
mAdc 



■1.30 
■3.90 



■1.30 
■3.90 



■1.25 
•3.75 



mAdc 
mAdc 



1,3,7 
1,3,7 



Reverse Current 



/lAdc 



liAdc 
II Adc 



2,7 
1,7 



Output Leakage 
Current 



/iAdc 



Forward Current 



1.60 
1.60 



mAdc 
mAdc 



■1.40 
■1.40 



1.33 
1.33 



mAdc 
mAdc 



F ower Drain Current 
(Total Device) 
MC946/MC846 

IttC949/MC849 

All Types 



13 

21.4 

11 



26.2 
16 



Switching Times 
iyiC946/MC846 

MC949/MC849 



Pulse In 



Pulse Out 



'pd* 
'pd- 

'pd. 
'pd- 



1,3 
1,3 

1,3 
1,3 



Pins not listed are left open. 



HEX INVERTERS 



MC934F • MC834F, P 



MDTL IVIC930/830 series 



14 6 



10- 
20- 




I 




This element consists of six inverter circuits. 




Input Loading Factor = 1 

Output Loading Factor = 8 

Total Power Dissipation = 66 mW typ/pkg 

Propagation Delay Time = 30 ns typ 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



V — I I — 

PW - 200 ns 
tr £10ns 
tf ^10 ns 



Q 



i>- 



■""Pout Vcc - B.O V 

? 9 



-o 



TEST 


R 


C 


'pd+ 


3.9 k ohms 


30 pF 


tpd- 


400 ohms 


BOpF 



MC833 Or 
.X. Equivalent 



Vcf+ 



-QND 



y^^ 



tpd- 



1.5 V 
GND 



5-18 



o 
to 

(a) 



CJl 

I 



(£) 



ELECTRICAL CHARACTERISTICS ' — U^'^— ^ 


TEST CURRENT / VOLTAGE VALUES 


Gnd 


Test procedures are shown for only one 2 — ^^^>o — ^ @ Test 
inverter. The other inverters are tested in j^ Temperature 
the same manner. ^ — 1>° * / _550j 


mA 


Volts 


loL 


loH 


V,L 


V,H 


Vf 


Vr 


^CEX 


Vcc 


Vcci 


VcCH 


max 


11.4 


-0.12 


1,40 


2.10 





4,00 


- 


- 


4.50 


5.50 


- 


9 y, 10 MC934 +25-C 


12.0 


-0.12 


1.10 


2.00 





4.00 


4.50 


5.00 


4.50 


5.50 


8.00 


r^ ( + 125^ 


10.8 


-0.12 


0.80 


2.00 





4.00 


- 


- 


4.50 


5.50 


- 


12 _>o 11 ( 0°C 


12.0 


-0.12 


1.20 


2.00 


0.45 


4.00 


- 


- 


5.00 


5.00 


- 




v. MC834 { +25°C 
>-« ( +75°C 


12.0 


-0.12 


1.10 


1.90 


0.45 


4.00 


5.00 


5.00 


5.00 


5.00 


8.00 


13 


11.4 


-0.12 


0.95 


1.80 


0.50 


4,00 


- 


- 


5.00 


5.00 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC934 TEST LIIWITS 


IVIC834 TEST LIMITS 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-ssx 


+2S°C 


+12S°C 


Unit 


OX 


+25°C 


+7S°C 


Unit 


'01 


loH 


V,L 


V,H Vp 


Vr 


VcEX 


Vcc 


Vcci 


VcCH 


V 

max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Output Voltage 


^OL 


6 
6 


2.50 


0.40 


2.60 


0.40 


2.50 


0.45 


Vdc 
Vdc 


2.60 


0.45 


2.60 


0.45 


2.50 


0.50 


Vdc 
Vdc 


6 


6 


1 


1 


_ 


_ 


- 




14 
14 


- 


- 




Short-circuit 
Current 


he 


6 


- 


-1.34 


- 


-1.34 


- 


-1.30 


mAdc 


- 


-1.30 


- 


-1.30 


- 


-1.25 


mAdc 


- 


-■ 


- 


- 


- 


- 


- 


- 


- 


14 


- 


1,6,7 


Reverse Current 


■r 


1 


- 


2.0 


- 


2.0 


- 


5.0 


MAdc 


- 


5.0 


- 


5.0 


- 


10 


MAdc 


- 


- 


- 


- 


- 


1 


- 


- 


- 


14 


- 




Output Leakage 
Current 


'CEX 


6 


- 


- 


- 


50 


- 


- 


(iAdc 


- 


- 


- 


100 


- 




(iAdc 


- 


- 


- 


- 


- 


- 


6,14 


- 


- 


- 


- 


1,' 


Forward Current 


'f 


1 


- 


-1.60 


- 


-1.60 


- 


-1.50 


mAdc 


- 


-1.40 


- 


-1.40 


- 


-1.33 


mAdc 


- 


- 


- 


- 


1 


- 


- 


- 


- 


14 


- 




Power Drain Current 
(Total Device) 


'PDH 
max 


14 
14 


- 


- 


- 


19.5 
IS. 5 


- 


- 


mAdc 
mAdc 


- 


- 


- 


24 

24 


- 


- 


mAdc 
mAdc 


- 


- 


- 


- 


- 


- 


- 


14 


- 


~ 


14 


1,2,5,7, 
9,12,13 


Switching Times 


'pit 
'pd- 


1,6 

1,6 


- 


- 


25 
10 


80 
30 


- 


- 


ns 
ns 


- 


- 


25 
10 


SO 
30 


- 


- 


ns 
ns 


Pulse 
In 


Pulse 
Out 


- 


- 


- 


- 


- 


14 
14 


- 




- 




1 

1 


6 
6 



o 

00 
CO 

■1^ 



n 
o 

3 

d' 
c 

CD 
O. 



Pins not listed are left c 



HEX INVERTERS 



MC936F • MC836F, P 
MC937F • MC837F, P 



MDTL MC930/830 series 



I 




6 6 GND 
12 7 



■/ <ilc836 - 6 ll 



' MC936/S 

MC937/MC837 -Tk 



This element consists of six inverter circuits. 




Input Loading Factor = 1 

Output Loading Factor: 
IVIC936/MC836 = 8 
MC937/MC837 - 7 

Total Power Dissipation 

MC936/MC836 = 66 mW typ/plcg 
MC937/MCS37 = 90 mW typ/plsg 

Propagation Delay Time 

MC936/MC836 = 30 ns typ 
MC937/MC837 - 25 ns typ 



SWITCHING TIME TEST CIRCUIT AND WAVEFORIMS 



4.0 V 




PW = 200 ns 
tf ^10 ns 
tf ^ 1 ns 



TPi 
O 



■{>■ 



TPout Vcc = 5.0V 

Q P 



>- 



TEST 


R 


c 


tpd+ 


3.9 \c ohms 


30 pF 


tpd- 


400 ohms 


50 pF 



MC833 Or 
■+ Equivalent 



•^ 



/ V ^"^ 



5-20 



o 

CO 



p 



,^>^2 


TEST CURRENT /VOLTAGE VALUES 




1 


ELECTRICAL CHARACTERISTICS ,v. 


mA 


Volts 


Gnd 


3 — ^o — " ©Test 
Test procedures are shown for only one Temperature 
inverter. The other inverters are tested in 5 — ^^^>o — 5 
the same manner. 9^>_8 ""3*' M«37 +25°C 


lot 


loH 


V,L 


v,„ 


Vp 


Vr 


^CEX 


Vcc 


VcCL 


VCCH 


V 

max 


MC936 


MC937 


MC936 


MC937 


11.4 


10.4 


-0.12 


-0.5 


1.40 


2. 10 





4.00 


- 


- 


4.50 


5.50 


- 


12.0 


11.0 


-0. 12 


-0.5 


1.10 


2.00 





4.00 


4.50 


5.00 


4.50 


5.50 


8.00 


'^ '+125°C 


10.8 


9.8 


-0.12 


-0.5 


0.80 


2.00 





4.00 


- 


- 


4.50 


5.50 


- 


11^ J>0 10 


MC836 


MC837 


MC836 


MC837 




^\_ ( °°^ 


12.0 


11.0 


-0.12 


-0.5 


1.20 


2.00 


0.45 


4,00 


- 


- 


5.00 


5,00 


- 


'^ ./° ^2 MC836, MC837 ( +25°C 


12.0 


11.0 


-0. 12 


-0.5 


1.10 


1.90 


0.45 


4.00 


5.00 


5.00 


5.00 


5.00 


8.00 


( +75°C 


11.4 


10.4 


-0.12 


-0.5 


0.95 


1.80 


0.50 


4.00 


- 


- 


5.00 


5.00 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC936, MC937 TEST LIMITS 


MC836, MC837 TEST LIMITS 


TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 


— 55°C -tocv 


+125°C 


Unit 


0°C 


+25°C 


+7S°C 


Unit 






lot 


loH 


V,t 


v,„ 


Vf 


V, 


VcEX 


Vcc 


VcCL 


VcCH 


v„„ 


Mm 1 Max 


Min 1 Max 


Min 1 Max 


Min 


Max 


Min Max 


Min 


Max 


Output Voltage 




2 
2 


2.50 


0.40 


2.60 


0.40 


2.50 


0.45 


Vdc 
Vdc 


2.60 


0.45 


2.60 


0.45 


2.50 


0.50 


Vdc 
Vdc 


2 


2 


1 


1 










14 
14 


_ 


- 


7 
7 


Short-circuit 
Current 
MC936/MCS36 
J«C937/MC837 


'sc 


2 
2 


- 


-1.34 
-4.00 


- 


-1.34 
-4.00 


- 


-1.30 
-3.90 


raAdc 
niAdc 




-1.30 

-3.90 


- 


-1.30 
-3.90 


- 


-1.25 
-3.75 


mAdc 
mAdc 


- 


- 






- 


- 


- 


- 


- 


14 

14 


- 


1,2,7 
1,2,7 


Reverse Current 


Ir 


1 


- 


2.0 


- 


2.0 


- 


5.0 


nAdc 


- 


5.0 


- 


5.0 


- 


10 


ti Adc 


- 


- 






- 


1 


- 




- 


14 


- 


7 


Output i^eakage 
Current 


'CEX 


2 


- 


- 


- 


50 


- 


- 


jiAdc 


- 


- 


- 


100 


- 


- 


/iAdc 


- 


- 


- 


- 


- 


- 


2,14 




- 


- 


- 


1,7 


Forward Current 


'f 


1 




-1.60 


- 


-1.60 


- 


-1.50 


mAdc 


- 


-1.40 


- 


-1.40 


- 


-1.33 


mAdc 


- 


- 


- 


- 


1 


- 


- 


- 


- 


14 


- 


7 


Power Drain Current 
(Total Device) 
MC936/MC836 

MC937/MC837 

All Types 


'PDH 
'pDH 

max 


14 
14 
14 


_ 


- 


- 


19.5 
32.0 
16.5 


- 


- 


mi> 


dc 


- 


- 


- 


24 
39 
24 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


14 

14 


- 


- 


14 


7 

7 

1,3,5,7, 
9,11.13 


Switching Times 
MC936/MC836 

1V1C937/MC837 


'pd. 
'pd- 
'pd. 

V- 


1.2 
1,2 
1,2 
1,2 


- 


- 


25 
10 
15 
10 


80 
30 
60 
30 


- 


- 




- 


- 


25 
10 
15 
10 


80 
30 
60 
30 


- 


- 




Pulse In 


Pulse Out 


- 


- 


- 




' 




- 


- 


- 




n 


s 


n 


s 


1 






14 


7 



o 

00 
CO 

o 



o 

CO 

-n 
o 

00 
CO 



o 

5' 

c 

a. 



Pins not listed are left open. 











^ EXPANDABLE DUAL 4-INPUT 
POWER GATES 

MC944F . MC844F, P 


MDTL MC930/830 series 




The MC944/MC844 is a dual NAND power gate with 
an output transistor capable of sinking more current than 
standard gate elements. It is useful as a high fan-out gate 




EXPANDABLE DUAL 3-2 INPUT 
POWER GATES 

MC944G • MC844G 


(with an external pull-up resistor), and as a line, relay, or 
lamp driver. Each output of the MC944/MC844 is capable 
of sinking up to 100 mA individually (90 mA if both out- 
puts are conducting simultaneously) provided that tempera- 
ture extremes are limited to 0°C to +100°C for IVIC944, 
and +15°C to +55°C for MC844. The typical breakdown 
voltage of the output transistor is greater than 12 V. 



I 



Vcc 
14 

pdor 




Number at end of terminal represents pin number for flat and 
dual In-line packages. Number in parenthesis indicates pin 
number for metal can. 






MC944F/MC844F,P 

Positive Logic: 



6=1-2 -A'S'tSl 

Negative Logic: 
6=1 +2 + 4+5+131 



MC944G/MC844G 



Positive Logic: 4=1 • 2 • 3 



Negative Logic: 4=1 +2 + 3 



Input Loading Factor = 1 

Output Loading Factor = 27 

Total Power Dissipation = 65 mW typ/pkg 

Propagation Delay Time = 30 ns typ 

OPERATING RULES 

• The outputs of the Dual Power Gate may be tied to- 
gether to perform the wl red-collector OR function. 

• An external load resistor should be utilized with the 
Dual Power Gate. At V^c = 5-0 +0.5 V, subtract the 
following output loads: 

R 

2 kn - 2 loads 
1 kI2 - 4 loads 
510X2 -8 loads 

• For increased current capability, the inputs and out- 
puts of yiMC944 and ^^IVIC932 can be paralleled (up 
to and including 4 common outputs). The combined 
output will equal 100 loads while each combined in- 
put will equal 4 loads. 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



TEST 


R 


c 


tpd+ 


510 ohms 


20 pF 


tpd- 


150 ohms 


lOOpF 



;:t-l HI>^ 



PW - 200 ns 
tr ^10 ns 
tf ^ 1 ns 



•^out 
O 



Vcc - 5.0 V 







5-22 



01 

I 
to 

CO 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one gate. 
The other gate is tested in the same manner. 

NOTE: Although the test conditions and test limits are the 
same for devices In ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 




PACKAGE 


PIN NUMBER 1 


Flat/Dual In-Ulne 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


Metal Can 


1 


2 


- 


- 


3 


4 


5 


6 


- 


- 


7 


8 


9 


10 



JVIC944 



Characteristic 



Output Voltage 



Output Breakdown 
Voltage 



Reverse Current 



Output Leakage 
Current 



Forward Current 



PowerDrain Current 
(Total Device) 



Switching Times 



Symbol 



pd-H 



Pin 
Under 
Test 



@ Test 
Temperature 

-S5°C 

+2SX 

l,+125°C 

0°C 

MC844 { +2SX 

+75°C 



MC944 Test Limits 



-55°C 



Min Max 



+25°C 



Min Max 



+125''C 



Min Max 



0.45 



Unit 



mAdc 
mAdc 



MC844 Test Limits 



0°C 



Min Max 



0.46 



-t-25°C 



Min Max 



22. s 

8.0 



+75°C 



Min Max 



Unit 



^Adc 



mAdc 
mAdc 



mA 



TKT CURRENT/VOLTAGE VALUES 



Volts 



0.50 4.00 



TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 



Pulse 
In 



I. 



Pulse 
Out 



1,2,4,5 



Vf 



2,4,5 
1,4,5 
1,2,5 
1,2,4 



Pins not listed are left open. 



Gnd 



1,' 



2,4,5,7 
1,4,5,7 
1,2,5,7 
1,2,4,7 



7 
1,7,! 



o 



o 



(O (O 

00 op 



a 

o 



-n 



CO 
Q. 



EXPANDABLE DUAL 4-INPUT BUFFERS 



MC932F . MC832F, P 



EXPANDABLE DUAL 3-2 INPUT BUFFERS 



MC932G • MC832G 



MDTL IVIC930/830 series 



This buffer element, in the 14-pin flat and dual in-line 
packages, consists of two expandable 4-input inverting 
drivers. Since the metal can (G suffix) has only 10 pins, 
this circuit consists of one 3-inputand one 2-input expand- 
able Inverting driver. These units are designed especially 
for driving large capacitive loads at high speeds. An out- 
put emitter follower in series with a 150-ohm resistor 
drives the output to the high voltage level. A low satura- 
tion resistance transistor is turned on, pulling the output 
down to the low voltage level, and providing rapid dis- 
charge of capacitive loads. 



I 




6 6 6 

7 6 8 
(5) (4) (6) 

GND 



Number at end of terminal represents pin number for fiat and 
dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 






IVIC932F/IV1C832F, P 



Positive Logic: 6=1 •2-4'5-[3l 



Negative Logic: 6=1+2 + 4 + 5+13! 



iiO' 



^ 



MC932G/MC832G 



(6) 



Positive Logic: 4=1 • 2 • 3 
Negative Logic: 4=1+2 + 3 



Input Loading Factor = 1 

Output Loading Factor = 25 

Total Power Dissipation = 85 mW typ/pkg 

Propagation Delay Time = 35 ns typ 



OPERATING RULES 

• The outputs of the Dual Buffer may not be tied to- 
gether. 

• For increased current capability, *he inputs and out- 
puts of '/4MC932 and yiMC944 can be paralleled {up 
to and including 4 connmon outputs). The combined 
output will equal 100 loads while each combined in- 
put will equal 4 loads. 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



Vcc - 5.0 V 



TEST 


R 


c 


«pd+ 


510 ohms 


500 pF 


tpd- 


1 50 ohms 


500 pF 



r:s\. — O- 



PW = 200 ns 
tf ^ 1 ns 
tf :^ 1 ns 



miy-^ 



MC833 Or 

Equivalent 




5-24 



01 

I 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one gate. The other gate 
is tested in the same manner. 

NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 



i^- 



PACKAGE 


PIN NUMBER 1 


Flat/Dual In-Line 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


)3 


14 


Metal Can 


1 


2 


- 


- 


3 


4 


5 


6 


- 


- 


7 


8 


9 


10 



MC932 



Characferislic 



Output Voltage 



Short-Circuit 
Current 



Reverse Current 



Output Leakage 
Current 



Forward Current 



Power Drain Current 
(Total Device) 



Switching Times 



@ Test 
Temperature 

-5S°C 

+25°C 

U12S°C 

0°C 

IVIC832 I +25°C 

+75°C 



Symbol 



pd+ 



Pin 
Under 
Test 



MC932 Test Limits 



-55°C 



MIn 



Max 



+25°C 



Min Max 



26.6 
6.0 



+125°C 



Min Max 



Unit 



fiAdc 



fiAdc 



mAdc 
mAdc 



MC832 Test Limits 



0°C 



Min Max 



+25°C 



Min Max 



+75°C 



Min Max 



Unit 



^Adc 



^Adc 



mAdc 
mAdc 



mA 



TEST CURRENT/VOLTAGE VALUES 



Volts 



-3.00 0.95 1.80 



1.90 



Vf 



0. 50 4. 00 



5.00 5.00 



.OQ 



TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 



Pulse 
In 



U 



Pulse 
Out 



1,2,4,5 



Vf 



2,4,5 
1,4,5 
1,2,5 
1,2,4 



'CEX 



6,14 



'CC "cCL ''CCH "max 



Pins not listed are left open. 



Gnd 



2,4,5,7 
1,4,5,7 
1,2,5,7 
1,2,4,7 



1,7 



7 
l,7,i 



s s 


o 


o 


(O 


(O 


CO 


CO 


ro 


N} 


a 


-n 






s s 


o o 


00 


00 


CO 


CO 


N) 


N) 


a 


-n 


o" 


"0 





« 


-t 




r-¥ 










3 




r+ 


^ 


3 




f 




(D 

a. 



\ 

MC943G • MC843G 



4-IKPUT "AND" DRIVER 
WITH "NOR" STROBE 



MDTL MC930/830 series 



Vcc 

10 



2.15 
k 



< 



I 



o o o o o 

12 3 4 5 

GND 



Jl.85<1.6 
k > k 



2.15 
k 



<\ K 



< 



J ?^" 



>160 



HIGH 
LEVEL 

8 

O 



■< 



J <15( 



1.SS 
k 



9 

STROBE 



6 6 

6 7 

"AND" 



Maximum permissible voltage applied to Pin 8 = 40 Vdc. 



This device is a monolithic dual buffer element 
in a hybrid configuration with a high performance 
NPN silicon transistor to allow the output stage to 
operate to 40 volts with sink current capability of 
250 mA. The device may also be used in conjunc- 
tion with other saturated logic forms. 



"AND" 
6 



HIGH 

LEVEL 

8 




Positive Logic: 8 - 1 ■ 2 ■ 3 • 4 + 9 
Negative Logic: 8 • (1 + 2 + 3 + 4)9 

Total Power Dissipation = 50 mW typ/pkg 
Propagation Delay Time = 80 ns typ 



PULSE 
GEN. 



f = 1.0 MHz 
PW = 500 ns 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



2oon< 

10 W^ OUTPUT 

— o 




4.< 10 pF 
WIRING 
CAPACITOR 



INPUT 4.0 V 



'pd- 



OUTPUT 40 V 



V 



J -.- 4.0 V 



5-26 





@ Test 
Temperature 

HIGH / _ccOr 
"AND" LEVEL 1 ^'> »- 

8 MC943 +25°C 

\- V-^r-^ J '+i2s°c 

ELECTRICAL CHARACTERISTICS Lstrobe ] MC843 +25°C 

( +75°C 
































o 
w 




TEST CURRENT/VOLTAGE VALUES 


Gnd 


o 




mA 


Volts 




'oi 


loLB 


V,t 


v,„ 


Vox 


Vf 


Vr 


Vcc 


Vcci 


VcCH 


V 

msx 


00 




250 


34 


1.40 


2.10 


40 





4.00 


_ 


5.00 


5.50 


_ 




250 


36 


1.10 


2.00 


40 





4.00 


5.00 


5.00 


5.50 


8.00 


o 




250 


32 


0.80 


2.00 


40 





4.00 


- 


5.00 


5.50 


- 




250 


36 


1.20 


2.00 


40 


0.45 


4.00 


- 


5.00 


5.00 


- 




250 


36 


1.10 


.90 


40 


0.45 


4.00 


5.00 


5.00 


5.00 


8.00 


c 




250 


34 


0.95 


1.80 


40 


0.50 


4.00 


- 


5.00 


5.00 


- 


B 




Characteristic 


Symbol 


Pin 
Under 
Test 


MC943 Test Limits 


MC843 Test limits 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 




~55°C 


+25°C 


+12S°C 


Unit 


0°C 


+25°C 


+75°C 


Unit 






lot 


'oLB 


V,t 


V,H 


Vox 


Vp 


Vr 


Vcc 


VcCL 


VcCH 


V 






IVIin 


Max 


Min 


lUax 


iVIin 


IWax 


Min 


Max 


Min 


Max 


Min 


Max 




01 

1 


Output Voltage 


^OL 
*OLB 

^OHB 


8 
8 

6 

6 
6 


2.20 
2.20 


0.50 
0.50 

0.40 


2.00 
2.00 


0.50 
0.50 

0.40 


1.80 
1.80 


0.50 
0.50 

0.45 


V 


dc 


2.00 
2.00 


0.50 
0.50 

0.45 


2.00 
2.00 


0.50 
0.50 

0.45 


1.90 
1.90 


0.50 
0.50 

0.50 

1 


Vdc 


8 
8 


6 


1,2,3,4,9 

1 
2 
3 

4 

1,2,3,4,9 


1,2,3,4 
1,2,3,4 


; 


- 


" 


" 


10 


- 


- 


5,7 






Reverse Current 


■r 


1 
2 
3 
4 
9 


- 


2. 





- 


2 





- 


5 





iif 


dc 


- 


5 





- 


5 





- 


10 


jiAdc 


- 


- 


- 


- 


- 


- 


1 

2 
3 

4 
9 


- 


- 


10 


- 


2,3,4,5,7 
1,3,4,5,7 
1,2,4,5,7 
1,2,3,5,7 
5,7 






Output Leakage 
Current 


'CEX 


8 


" 


5.0 


- 


5.0 


- 


200 


(lAdc 


- 


10 


- 


10 


- 


200 


MAdc 


- 


- 


- 


- 


8 


- 




- 


10 


- 


- 


1,5,7 






Forward Current 


■f 


1 
2 
3 
4 
9 


- 


-1 


60 


- 


-1 


60 


- 


-1 


50 


ttiA 


dc 


- 


-1 


40 


- 


-1 


40 


- 


-1.33 


mAdc 


- 


- 


- 


' 


- 


1 

2 
3 

4 
9 


2,3,4 
1,3,4 
1,2,4 
1,2,3 


- 


- 


10 


- 


5,7 






Power Drain Current 


^PDH 
max 


10 
10 


. 


. 


_ 


30 
6.0 


- 


_ 


mAdc 
mAdc 


- 


_ 


- 


30 
8.0 


- 


: 


mAdc 
mAdc 


- 


- 


- 


- 


- 


- 


- 


10 




- 


10 


5,7 
1,5,9 






Switching Times 


'pd. 


1,8 
1,8 


- 




- 




- 






- 




- 




- 






Pulse 
In 


Pulse 
Out 


- 


- 


- 


'- 




10 
10 






- 








- 




10 
15 










n 
n 


s 
s 






14 
23 










ns 
ns 


1 
1 


8 
8 


- 




- 




5,7 
5,7 





Pins not listed are left open. 



CLOCKED FLIP-FLOPS 



MC931F, G • MC831F, P, G 



MDTL MC930/830 series 



I 




CPj i GND 

2 7 

(1) (5) 

Number at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 



This clocked flip-flop consists of two directly coupled 
flip-flops, operating on the "master-slave" principle. Oper- 
ation depends only on voltage levels, and the shape of the 
inpiit clock becomes unimportant in determining the state 
of this flip-flop. The input Information is stored in the 
"master" flip-flop when the clock voltage is high, and is 
transferred to the "slave" when the clock voltage is low. 

This clocked flip-flop can be operated in either the R-S 
or J-K mode. For J-K operation the Q output is connected 
to a clear input, and the Q output is connected to a set 
input. Direct set {Sq) and direct clear (Cp) inputs are 
available. 



SYNCHRONOUS TRUTH TABLE 



J-K TRUTH JABLE 

(Connect Sg to Q, C^ to Q) 





t 


n 




•n+1 


Si 


S2 


Cl 


C2 


a 





X 





X 


Qn 





X 


X 





Qn 


X 








X 


On 


X 





X 





Qn 





X 


1 


1 





X 





1 


1 





1 


1 





X 


1 


1 


1 


X 





1 


1 


1 


1 


1 


u 



tn 


tn+1 


S, 


Cl 


Q 




1 



1 





1 
1 


Qn 

1 


On 



ASYNCHRONOUS 
TRUTH TABLE 



— Low State (more negative) 

1 — High State (more positive) 

X — State of the input does not affect the state of 
the circuit. 

U — Indeterminate State 



Sd 


Co 


Q 


5 


1 


1 


NC 


NC 





1 


1 





1 








1 








1 


1 



Asynchronous inputs, di- 
rect set (S[^) and direct 
ciear (Cq), override tiie syn- 
ciironous inputs; they are 
independent of ail other 
inputs. 



I\/IC931F/MC831F, P 



Sl 
CP 



4 

2 

12 |C 

11 

5 



Cd 



MC931G/MC831G 



(7)- 
(2)- 
(3)- 
(D- 
(9)- 
(8)- 





A 




s: 


T 

C Q 











a) 



-(4) 



Input Loading Factor: 

S and C = 2/3 

Sd and Co = 3/4 

T = 2 
Output Loading Factor = 7 
Total Power Dissipation = 55 mW typ/pkg 
Propagation Delay Time = 40 ns typ 



5-28 



U1 

r 

CO 



ELECTRICAL CHARACTERISTICS 

NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 



PACKAGE 


PIN NUMBERS | 


Flat/Dual In-Line 


- 


2 


3 


4 


5 


6 


7 


- 


9 


10 


11 


12 


- 


14 


Metal Can 


- 


1 


2 


3 


- 


4 


5 


- 


6 


7 


8 


9 


- 


10 



:e) 


S^°Q 


2>-t-^ 


T 


:£) 


-J 



MC931 



MC831 




Characteristic 



Output Voltage 



Reverse Current 



Forward Current 



Power Drain Current 



Switching Times 



Symbol 



2/3 I„ 



FCP 



pd- 



Pin 
Under 
Test 



MC931 TEST LIMITS 



-5S°C 



Min Max 



0.40 
0.40 



3.20 
3.20 
1.20 
1.20 



+2S°C 



Min Max 



0.40 
0.40 



-3.20 
3.20 
1.20 
1.20 



U 
14.5 



+125°C 



Min Max 



0.45 
0.45 



-3.00 
-3.00 
-1.10 
-1.10 



Unit 



|jAdc 



rnAdc 

raAdc 



MC831 TEST LIMITS 



0°C 



Min Max 



0.45 
0.45 



■2.80 
■2.80 
■1.05 
■1.05 



+25°C 



Min Max 



+75°C 



Min Max 



Unit 



TEST CURRENT/VOLTAGE VALUES 



mA 



10.2 



Volts 



0.12 0.85 1 



0.50 4.00 



TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 



In 



lo 



0.45 
0.45 



2.80 
2.80 
■1.05 
■1.05 



0.50 
0.50 



■2.67 
2.67 
1.00 
1.00 



^Adc 



mAdc 
mAdc 



Pulse 
In 



at 

6t 



9t 
9t 



Pulse 
Out 



3,4 

5 
11,12 
11,12 

10 



VccL V, 



CP.§ 



CP,§ 



CP,§ 



Pins not listed are left open. 
§ CP = Clock Pulse a ^ 



t Momentarily ground this terminal before applying -0. 12 mA. 

t Momentarily ground this terminal before applying I to complementary terminal, i. e. . 



terminal of opposite function. 



= Clocli Pulse b ' 
= Clock Pulse c 



See Clock Pulse Waveforms. 



Gnd 



3,7,9J 
6t,7,12 

7 

7 

3,4,7 



7,11,12 



2,7 
2,7 
3,4,7 
7,11,12 
2,7 
2,7 



4,7,9,10 
5,6,7,11 



2,3,4,7, 
11,12 



o 



o 



o 

00 
CO 






o 
o 

^^ 
d' 

c 

a. 



MC931 F, G/MC831 F, P,G (continued) 



I 



4.0VJ-. 
V 1 I o- 



PW = 200 ns 
tr :£10ns 
tf ^ 1 ns 



PROPAGATION DELAY TIME TEST CIRCUIT AND WAVEFORMS 



-r*^ 

^ 



c o 



TEST 


R 


c 


tpd+ 
tpd- 


3.9 k ohms 
400 ohms 


30 pF 
30 pF 



tpd- 



-OVqc - 5.0 V 



% Used F 
Diodes. 



MC833 Or 
Equivalent 



TO OSCiLLOSCOPE 



^^^^1^^ 



'pdt 



\ r 



CLOCK PULSE WAVEFORMS 

(tf<1.0Ms) 




TE 

PULSE a 


kRT 

F 

ST 


/ 


V 




TESTTiME 


CPa > 2.S V 








PULSE b 








CPb > 2.S V 








PULSE c 








CP^ > 2.5 V 




■^MC 








3ME 


NTARY GROUN 


DS RELEASED 



^CPTH 



Vp 



TEST CONDITIONS 





VCPTH 


MC931 


-55°C 

+25OC 

+I25OC 


1.10 V 
0.95 V 
0.75 V 




MC831 


QOc 
+25OC 
+75OC 


1.00 V 
0.95 V 
0.85 V 
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CLOCKED FLIP-FLOPS 



MC945F, G 
MC948F, G 



MC845F, P, G 
MC848F, P, G 



MDTL MC930/830 series 




a) Used only on MC945/MC845 

b) Used only on MC948/MC848 



© 



• MC945/MC845 - 6.0 k 
MC948/MC848 - 2.0 k 



Number at end of terminal represents pin number for flat and 
dual Jn-Mne packages. Number in parenthesis indicates pin 
number for metal can. 



These clocked flip-flops consist of two directly cou- 
pled flip-flops, operating on the "master-slave" principle. 
The input information is stored in the "master" flip-flop 
when the clock voltage is high, and is transferred to the 
"slave" when the clock voltage is low. 

This clocked flip-flop can be operated in either the R-S 
or J-K mode. For J-K operation the Q output is connected 
to a clear input, and the Q output is connected to a set in- 
put. Asynchronous inputs, direct set (Sq) and direct clear 
(Cd), override the synchronous inputs. No matter what 
other inputs are applied to the flip-flop, the direct set and 
clear inputs prevail. 

The outputs are buffered, thereby reducing the possi- 
bility of circuit disturbance from external line noise. 

The output pull-up resistor of the MC948/MC848 has 
been changed from that utilized in the MC945/MC845 in 
order to improve the propagation delay-versus-capacitance 
characteristics. 



SYNCHRONOUS TRUTH TABLE 



J-K TRUTH TABLE 

(Connect Sj to Q, C2 to Q) 





t 


n 




tn+1 


Si 


S2 


C1 


C2 


Q 





X 





X 


Qn 





X 


X 





Qn 


X 








X 


Qn 


X 





X 





Qn 





X 


1 


1 


Q 


X 





1 


1 





1 


1 





X 


1 


1 


1 


X 





1 


1 


1 


1 


1 


U 



t 




tn+1 


Si 


Cl 


Q 




1 



1 





1 
1 


Qn 

1 

Qn 



ASYNCHRONOUS 
TRUTH TABLE 



— Low State (more negative) 

1 — High State (more positive) 

X — State of the input does not affect the state of 

the circuit. 
U — Indeterminate State 



Sn 


Cn 


Q 


Q 


1 


1 


NC 


NC 





1 


1 





1 








1 








1 


1 



Asynchronous inputs, di- 
rect set (Sq) and direct 
clear (Cq), override the syn- 
chronous inputs; they are 
independent of all other 
inputs. 



MC945F/IVIC845F, P 
MC948F/MC848F, P 



2- 
12- 
11- 

5- 





A 






T 




Z) 






V 



MC945G/IVIC845G 
MC948G/IV1C848G 



(7) 

(2) 

(3)- 

(D- 

(9)- 

(8)- 





* 






S ^D Q 

T 

C Q 




ci ^ 

C2 ; 



Input Loading Factor: 

S and C - 2/3 

Sd, Cd,T = 2 
Output Loading Factor: 

rulC945= 10 

MC845= 12 

IWIC948 - 9 

MC848 = 1 1 
Total Power Dissipation: 

MC945/IWC845 - 60 mW typ/pkg 

MC948/MC848 = 70 mW typ/pkg 
Propagation Delay Time = 40 ns typ 



I 
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ELECTRICAL CHARACTERISTICS 

NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 



3 — [sr> 

4 Na J 



12 — |c7-^ 
11 |£Ly 



Cd' 



PACKAGE 


PIN NUMBER 


Flat/Dual In-Line 


- 


2 


3 


4 


5 


6 


7 


- 


9 


10 


11 


12 


- 


14 


Metal Can 


- 


1 


2 


3 


- 


4 


5 


- 


6 


7 


3 


9 


- 


10 



@ Test 
Temperature 

MC945, MC948 \ ■H25°C 
(■H25°C 



MC845, MC848 



0°C 
+25°C 



Characteristic 



Symbol 



Pin 
Under 
Test 



MC945, MC948 TEST LIMITS 



-55°C 



Min IMax 



+25°C 



Min Max 



-H25°C 



Min Max 



Unit 



MC845, MC848 TEST LIMITS 



0°C 



Min Max 



-l-25°C 



Min Max 



+75°C 



Min Max 



Unit 



TEST VOLTAGE/CURRENT VALUES 



mA 



u 



MC945 MC948 



14.6 



13.1 



MC845 



16.8 



12.3 



MC848 



15.4 



14.6 



l„ 



MC945 MC948 



-0.12 



MC845 



-0.12 



-0.12 



-0.5 



MC848 



-0,5 



Volts 



4.00 - 4.50 5.50 



1.20 2.00 0.45 4.00 



0.5 0.95 1.80 0.50 4.00 



TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 



U 



V,„ Vf 



CC 'CCl 'CCH 



CP,§ 



Gnd 



o 

(0 

■|!k 

■n 



o 

00 



o 

(D 
00 

a 
o 

00 

■tk 

00 
TI 

o 

o 

3 



CD 

a. 



Output Voltage 



0.40 
0.40 



0.40 
0.40 



0.45 
0.45 



0.45 
0.45 



0.50 
0.50 



3,4 
3,4 
5 

11,12 

11,12 

10 



3,7 
7,12 



3,4,7 

7 

7 

7,11,12 



Reverse Current 



2,7 
2,7 
3,4,7 
7,11,12 
2,7 
2.7 

3,4,7,11,12 



Forward Current 



'FCP 



3,7,10,12 
4,5,7,11 



Power Drain Current 
MC945/MC845 

MC948/MC848 



PDH 
max 



11 

14.5 

13.5 
19 



17 
22.5 



2,3,4,7,11,12 

7 
2,3,4,7,11,12 



Switching Times 
MC945/MC845 



MC948/MC348 



Pulse In 



Pulse Out 



2,6 
2,6 

2,6 
2,6 



Pins not listed are left open. 

§ CP = Ciocit Pulse a 

a 

CP. = CLocit Pulse b 



See Clock Pulse Waveforms. 



MC945F, G/MC845F, P, G. MC948F, G/MC848F. P. G (continued) 



PROPAGATION DELAY TIME TEST CIRCUIT AND WAVEFORMS 



4.0 V 
OV 



ITL 



PW = 200 ns 
tp ^ 1 n» 
tf ^lOns 



Mi: 



^mmo 



c:::q 

Hi 



20 pF;::^ 



TEST 


R 


c 


tpd+ 
tpd- 


3.9 k ohms 
400 ohms 


30 pF 
30 pF 



tpd- 



\ 



-O-Vcc = 5.0 V 



MC833 Or 
. Equivalent 
% Used For 
Diodes. 



TO OSCILLOSCOPE 



^\^^^^^ 



-1.S V 
-GND 



tpd+ 



r 



I 



CLOCK PULSE WAVEFORMS 

(tf< 1.0 ms) 



ST> 


TE 

PULSE a 
CPa > 2.5 V 

PULSE b 
CPb > 2.5 V 


F 
ST 


TEST TIME 



VCPTH 


TEST CONDITIONS 










VcPTH 




MCg45 


IMC948 








-550c 

+260C 
+1 25OC 


1.15 V 
0.95 V 
0.65 V 


1.30 V 
1.15V 
0.85 V 






MC845 


MC848 






OOC 
+25OC 
+75OC 


1.00 V 
0.95 V 
0.6S V 


1.20 V 
1.15 V 
0.85 V 
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DUAL J-K FLIP-FLOPS 



MDTL MC930/830 series 



MC952F 
MC953F 
MC955F 
MC956F 



MC852F, 
MC853F, 
MC855F, 
MC856F, 



Each section of the monolithic MC952/MC852 and MC953/MC853 dual J-K clocked flip-flops consists 
of two directly-coupled flip-flops operating on the "master-slave" principle. Operation depends only on 
voltage levels, so the rise and fall times of the input clock are unimportant in determining the state of the 
fiip-flop. Input information is stored in the "master" flip-flop when the clock voltage is high and is trans- 
ferred to the "slave" when the clock voltage goes low. 

The MC952/MC852 has a common clock input which nnakes this device suitable for clocked counters and 
shift register applications. A common direct clear (Cq) and separate direct sets (Sq) are available. The direct 
inputs override all synchronous inputs. 

The MC953/MC853 has separate clock inputs to each flip-flop, which makes the device suitable for ripple 
counter applications. Separate direct set inputs which override the synchronous inputs are also provided. 

The outputs of the flip-flops are buffered, thereby reducing the possibility of circuit disturbance from 
external line noise. 



MC952/MC852 



MC953/MC853 



(2) 4o 



I 



(2/3) 3 O 

(4) 1 o f 

(2/3) 2 o- 



(2/3) 11 o- 




(2) 4 o- 



(2/3) 3 0- 



5 (10') 



8 (10*) 



9 (10*) 



(2/3) 2 O- 



A 



j6 (10') 



>5 (10*) 



(2) lOo- 



(2/3) 110- 

(2) 130- 

(2/3) 120- 



J9 (10*) 



• 1 2 for MC852 



• 12forMC853 



Number in parenthesis 
indicates loading. 



Each section of the monolithic MC955/MC855 and MC956/MC856 dual J-K ciociced fhp-f lops consists 
of two directly-coupled flip-flops operating on the "master-slave" principle. Input information is stored in 
the "master" flip-flop when the clock voltage is high and is transferred to the "slave" when the clock 
voltage goes low. 

The MC955/MC855 has a common clock input which makes this device suitable for clocked counters and 
shift register applications. A common direct clear (Cp) and separate direct sets (Sp) are available. The direct 
inputs override all synchronous inputs. 

The MC956/JU1C856 has separate clock inputs to each flip-flop, which makes the device suitable for ripple 
counter applications. Separate direct set inputs which override the synchronous inputs are also provided. 

The outputs of the flip-flops are buffered, thereby reducing the possibility of circuit disturbance from 
external line noise. The output pull-up resistor has been changed from that utilized in the fVIC952/MC852 
and M(^53/MC853 in order to improve the propagation delay versus capacitance characteristics. 



MC955/MC855 



MC956/MC856 



(2/3) 3 o- 



a 



(2/3) 11 o- 



(2/3) 120- 



(4) 13 fl- 



oe (9**) 



3 5 (9**) 



(2/3) 3o- 



(2/3) 2 o- 



36 (9**) 



7_)s'°a 



C Q 
Co 



•* 11 for MC855 



38 (9**) 

(2/3) 11 o- 

(2) 130- 

39 (9**) '2/3) 120- 



Number in parenthesis 
indicates loading. 



t 



•• 11 for MCS56 



Total Power Dissipation 

MC952/MC852, MC953/MC853 

= 1 20 mW typ/pkg 
MC955/MC855, MC956/MC856 
= 140 mW typ/pkg 
Propagation Delay Time = 40 ns typ 



ASYNCHRONOUS 

TRUTH TABLE 

MC952/MC352 and MC955/MC855 



Sd 


Cd 


Q 


3 


1 


1 


NC 


NC 





1 


1 





1 








1 








1 


1 



ASYNCHRONOUS 

TRUTH TABLE 

MC953/MC853 and MC956/MC856 



Sd 


Q 


Q 


1 




NC 
1 


NC 




J-K TRUTH TABLE - All Types t 



tn 


tn+1 


J 


K 


Q 



1 

1 




1 
1 


1 

3n 



Asynchronous inputs, direct set (Sq) 
and direct clear (Cq), override the 
synchronous inputs; they are indepen- 
dent of all other inputs, 
t Valid only when J and K inputs re- 
main unchanged during period while 
CP is high. 
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MC952F/MC852F, P, MC953F/MC853F, P (continued) 
MC955F/MC855F, P, MC956F/MC856F, P (continued) 



CIRCUIT SCHEMATIC VA of circuit shown) 



Qo6 (8) 



Vcc 



(11)3o- 



14 o Vcc 



i 
I 





-»- 



n v- 




9k > I 



-w- 




-n- 



Q 9 5 (9) 



3[ !? 



-0 4 (10) 
So 



Vcc 



I 



a) Used only on MC952/MC852 and MC955/MC8S5 
'b) UsBd only on MC952/MC852 and MC9S3/MC863 
7) Used only on MC955/MC855 and MC956/MC856 
d) Pin 13 used for other side of IUIC953/I\/IC853 and IVIC956/ivlC856 



NOTE: Number in parenthesis indicates pin number for other 
half of the schematic. Ground and Vcc P'"^ ^"^ com- 
mon to both sides. 

• IVIC952/H/IC852 and MC953/MC853 -6k 
H/1C95B/IWC865 and IWIC956/IWC856 -2k 



PROPAGATION DELAY TIME TEST 
CIRCUIT AND WAVEFORMS 

9 Vcc " 50 Vdc 
R 



CLOCK PULSE WAVEFORMS 



START 
OF TEST 



TEST 
TIME 






f 5 20 IL 

R pfT 



I 30 pF 




PULSE a 
CPa > 2.5 V 



TO 
OSCILLOSCOPE 



PULSE b 
CPb > 2.5 V 



Test circuit shown for MC952/MC852 and MC955/MC855. 
Use dotted-line connection for MC953/MC853 and 

MC956/MC856, which have separate toggle Inputs. 
Ground pin 7. Only connected inputs are shown. All 

others are open. 
MC833 or equivalent used for diodes. 



TEST 


R 


tpd+ 
tpd- 


3.9 k ohms 
400 ohms 



.s/ 



VcPTH 

:1.0ms/ -^ apply Iol or Ioh 

^IWOMENTARY GROUNDS 
RELEASED 

TEST CONDITIONS 



Ta 


VcPTH 1 


MC952, MC953 


MC955, MC956 


-550c 


1.15 V 


1.30 V 


+250C 


0.95 V 


1.15 V 


+1250C 


0.65 V 


0.85 V 




MCaS2, MC853 


MC856, IWC856 


00c 


1.00 V 


1.20 V 


+250C 


0.96 V 


1.1s V 


+750C 


0.65 V 


0.85 V 
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MC952F/MC852F, P, IV1C953F/IVIC853F. P (continued) 
MC955F/MC855F, P, MC956F/MC856F, P (continued) 

MC952/IV1C852 
MC955/IVIC855 

ELECTRICAL 
CHARACTERISTICS 




characteristic 


Symbol 


Pin 
Under 
Test 


MC952, MC955 TEST LIIVIITS 


MC852, MC855 TEST LIMITS 




-55°C 


+25°C 


+125°C 


Unit 


0°C 


+25°C 


+75°C 


Unit 




IV\in 1 Max 


iVlin|Max 


Min 1 Max 


Min 1 Max 


Min 1 Max 


Mini Max 





I 



Output Voltage 



Short -Circuit 
Current 
MC952/MC852 



MC955/MC855 



Reverse Current 
All Types 



All Types 
MC952/MC852 

MC955/MC855 



Forward Current 



Power Drain Current 
MC952/MC852 



MC955/MC855 



Switching Times 
MC952/MC852 



MC955/MC855 



2Ij, 
^^RCP 



FS 
2 1^. 



PDH 

I 

max 

^PDH 

I 

max 



pd+ 
'pd- 

W 

W 
'pd- 

w 
'pd- 



1,6 



6.40 
6.40 

3.20 
3.20 



6.40 
■6.40 

3.20 
3.20 



6.00 
6.00 

3.00 
3.00 



5.60 
5.60 



25 


100 


15 


55 


25 


100 


15 


55 



Pins not listed are left open. 
5 CPg = Clock Pulse a 1 

y-in ,11 1 Ti 1 L I See Clock Pulse Waveforms 
CPjj = Clock Pulse b J 

t Applied after Clock Pulse. 

t Momentary Ground. 



5.34 
5.34 

2.67 
2.67 
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TEST CURRENT/VOLTAGE VALUES 


CP,§ 


CP,§ 


Gnd 




mA 


Volts 


©Test 


'OL 


loH 


Va 


v,„ 


Vr 


V. 


Vcc 


VcCL 


"cCH 


v„„ 


Temperature 


MC952 


MC955 


MC952 


MC955 


( -55°C 


14.6 


13.0 


-0.12 


-0.5 


1.40 


2.10 





4.00 


- 


4.50 


5.50 




MC952, MC955 I +25°C 


15.2 


13.6 


-0.12 


-0.5 


1.10 


2.00 





4.00 


5.00 


4.50 


5.50 


8.00 


(+125°C 


13.8 


12.3 


-0.12 


-0.5 


0.80 


2.00 





4.00 


- 


4.50 


5.50 


- 




I\/1C852 


IV1C85S 


MC852 


MC855 




( 0°C 
MC852, MC855 +25°C 


16.8 


15.4 


-0.12 


-0.5 


1.20 


2.00 


0.45 


4.00 


- 


5.00 


5.00 




16.8 


15.4 


-0. 12 


-0.5 


1.10 


1.90 


0.45 


4.00 


5.00 


5.00 


5.00 


8.00 


( +75°C 


16.0 


14.6 


-0. 12 


-0.5 


0.95 


1.80 


0.50 


4.00 




5.00 


5.00 






Characteristic 


Symbol 


Pin 
Under 
Test 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 




Iqi 'oh 


V,L 


v,„ 


Vp 


\ V,, 


VcCL 


^CCH 


v„„ 





Output Voltage 


^OL 


5 
6 


5t 
6t 


- 


2 
3 








- 


14 


- 




- 


1 


7,131 
4t,7 








8 


8t 




11 






















7,10} 








9 


9t 




12 






















7,131 






V 


5 






5t 


3 


2 












_ 




1 




4t,7 








5 
6 
6 
8 
8 
9 
9 






5 

6t 
6 

8t 
8 

9t 
9 


2,13 

2 

3,4 

12 
10.11 

11 
12.13 


4 
3 

13 
11 
13 
12 
10 






















7 
7,13t 

7 
7,131 

7 
7, lot 

7 




Short-Circilit 


































Current 


































MC952.''MC852 


U^ 


5 






- 
















- 












6 
8 
9 




- 










- 










- 






7,8 
7,9 




MC955/MC855 




5 
6 
8 
9 


- 


- 


- 






- 


- 
















5,7 
6,7 
7,8 
7,9 




Reverse Current 


































All Types 


'r 


2 
3 
4 

10 
U 
12 






- 


- 


- 


3 
4 

10 
11 
12 


- 










1 

1 




1,7 
2,6,7 
7,8,12 

1,7 

1,7 




All Types 


2"r 


13 


- 




- 


- 




13 












1 




3,5,7,9,11 




MC952/MC852 


^■rcp 


1 












1,14 






- 




- 




2.3,5.6,7,8, 
9,11,12 




MC955/MC855 


2'rcp 


1 






- 






1 






14 


- 


- 




2,3,5,6,7,8, 
9,11,12 




Forward Current 


2/3 Ij, 
2'fCP 


2 
3 
11 
12 

1 
1 






4,10 
13 




2 
3 
11 
12 

1 
1 


- 






1 


4 




- 


1 


7 








It.^ 


4 






_ 


_ 


4 












. 




. 


2.3.7,13 








10 






- 


- 


10 












- 




- 


7,11,12,13 








13 




. 






13 


- 




. 












2,3,4,7. 


































10,11,12 




Power Drain Current 


































MC952/MC852 


^PDH 

max 


14 
14 












" 


14 






14 


" 


- 


7 

1,2,3,4,7, 
10,11,12 




MC955/MC855 


'PDH 
max 


14 
14 


: 






- 




- 


14 






14 






7 
1,2,3,4,7, 
10.11,12 




Switching Times 
MC952/MC852 


'pd. 


1,6 


Pulse In 


Pulse Out 










14 












7 




1 


6 






















_ 








_ 
















■pd- 


1,8 






8 
































'pd. 


1 8 






8 
































'pd- 






































MC955/MC855 


'pd. 
'pd- 
'pd* 


1,6 
1,6 
1,8 
1,8 






6 
6 
8 
8 


- 


- 




- 








- 




- 


- 










pd- 














1 






1 




1 



Pins not listed are left open. 
§ CPg = Clock Pulse a 
CPb = Clock Pulse b 
t Applied after Clock Pulse 
t Momentary Ground. 



I 



See Clock Pulse Waveforms. 
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IVIC953/MC853 
MC956/IV1C856 

ELECTRICAL 
CHARACTERISTICS 

Test procedures are shown for only one 
flip-flop. The other flip-flop is tested in 
the same manner. 




r 




% 


I-06 

@Test 
-^ 5 Temperature 


TEST CURRENT/V0LTA8E VALUES 


CP.§ 


CP,§ 




1 




^^-J^- 


B-- 


mA 


Volts 


Gnd 




1 


3 =' A-, 


'oi 


>OH 


V,t 


V,H 


Vp 


V, 


Vcc 


VcCL 


VcCH 


V„., 




I .^T 




'-\^ 


MC953 


MC956 


MC953 


MC956 




10 






-] 


( -55°C 


14.6 


13.0 


-0.12 


-0.5 


1.40 


2.10 





4.00 


- 


4.50 


5.50 


- 










tf-Y 


■r-| 
a . _ 


MC953, MC956 \ +25°C 
^° (■H25°C 

-OS 

o°c 


15.2 


13.6 


-0.12 


-0.5 


1.10 


2.00 





4.00 


5.00 


4.50 


5.50 


8.00 




11 
13 
12 


—^ 


13.8 


12.3 


-0.12 


-0.5 


0.80 


2.00 





4.00 


- 


4,50 


5. 50 


- 






MC853 


MC856 


MC853 


MC856 






[ 


L_A 


16.8 


15.4 


-0.12 


-0.5 


1.20 


2.00 


0.45 


4.O0 


- 


5.00 


5.00 


- 






MC853, MC856 < -l-25°C 


16.8 


15.4 


-0.12 


-0.5 


1.10 


1.90 


0.45 


4.00 


5.00 


5.00 


5.00 


8.00 




( -^75''C 


16.0 


14.6 


-0.12 


-0.5 


0.95 


1.80 


0.50 


4.00 


- 


5.00 


5.00 


- 




Characteristic 


Symbol 


Pin 
Under 
Test 


MC953, MC956 TEST LIMITS 


MC853, MC856 TEST LIMITS 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 




-S5°C 1 -1-25°C 


■l-125°C 


Unit 


0°C 


+25°C 


+75''C 


Unit 




lot 


loH 


V,i 


v,„ 


Vp 


Vr 


Vcc 


Vcci 


^CCH 


V™, 




Min 


Max Mini Max 


Min 1 Max 


Mini Max Min | Max 


Mini Max 
















Output Voltage 


Vql 


5 
6 


- 


0.40 
0.40 


- 


0.40 
0.40 


: 


0.45 
0.45 


Vdc 


- 


0.45 
0.45 


- 


0.45 
0.45 


- 


0.50 
0.50 


Vdc 


5 
6t 


. 


4 
3 




_ 


- 


. 


14 


_ 




: 


1. 


7 
4t7 






^OH 


5 
6 


2.50 
2.50 


_ 


2.60 
2.60 


- 


2.50 
2.50 


- 




2.6t 
2.6Q 


- 


2.60 
2.60 


- 


2.50 
2.50 


- 




- 


5t 
6 


3 

3,4 


2 


- 


- 


- 




- 


- 


1 
1 




4t,1 

7 




Short-Circult 
Current 
MC953/MC853 


■sc 


5 
6 


-1.45 
-1.45 


-2.45 
-2.45 


-1.30 
-1.30 


-2.25 
-2.25 


-1.15 
-1.15 


-2.00 
-2.00 


mAdc 


-1.2 
-1.2 


j -2.50 
j-2.50 


-1.15 
-1.15 


-2.30 
-2.30 


-1.05 
-1.05 


-2.15 
-2.15 


mAdc 


- 


- 




- 


- 


- 


- 


- 


14 


- 


- 


1 


5,7 
6,7 


tn 


MC956/MC856 




5 
6 


-3.00 
-3.00 


-5.10 
-5.10 


-2.70 
-2.70 


-4.60 
-4.60 


-2.40 
-2.40 


-4.10 
-4.10 




-2.6 
-2.6 


J -5.20 
J -5.20 


-2.35 
-2.35 


-4.75 
-4.75 


-2.20 
-2.20 


-4.40 
-4.40 






- 


- 


- 


- 


- 


- 


- 


- 




- 


- 




5,7 
6,7 


g§ 


Reverse Current 
All Types 


■h 


2 
3 
4 


- 


2.0 
1 


- 


2.0 


- 


5.0 
1 


(lAdc 


- 


5.0 


- 


5.0 
i 


- 


10 
I 


^Adc 


- 


- 


- 


- 


- 


2 
3 

4 


- 


- 


14 




- 


- 


1,' 

1,' 

2,6,7 




MC953/MC853 




1 


- 


10 


- 


10 


- 


20 






20 




20 


- 


30 






- 


- 


- 


- 


- 


1,14 


-■ 


- 


- 


- 


- 


- 


2,3,5,6,7 




MC956/MC856 


^RCP 


1 


- 


10 




10 


- 


20 




- 


20 


- 


20 


- 


30 






- 


- 


- 


- 


- 


1 


- 


- 


14 


- 


- 


- 


2,3,5,6,7 




Forward Current 


2/3 Ij, 


2 


- 


-1.07 


- 


-1.07 


- 


-1.00 


mAdc 


- 


-0.95 


- 


-0.95 


- 


-0.90 


mAdc 


- 


- 


- 


- 


2 




- 


- 


14 


- 


- 


1 


7 






2/3 Ip 


3 


- 


-1.07 


- • 


-1.07 


- 


-1.00 




- 


-0.95 


- 


-0.95 


- 


-0.90 






- 


- 


- 


- 


3 


- 


- 


- 






- 


- 


1 


1 








1 


- 


-3.20 


- 


-3.20 


- 


-3.00 






-2.80 


- 


-2.80 


- 


-2.67 






- 


- 


4 


- 


1 


- 


- 


- 






- 


- 


- 






'fs 


4 


- 


-3.20 


- 


-3.20 


- 


-3.00 






-2.80 


- 


-2.80 


- 


-2.67 






- 


- 


- 


- 


4 


- 




- 






- 


- 


- 


3,7 




Power Drain Current 
(Total Device) 
MC953/MC853 




14 








22 






mAdc 








23 






mAdc 




. 


. 




. 


. 


14 


. 










7 






max 


14 


- 


- 


- 


32 


- 


- 




- 


- 


- 


36 


- 


- 






- 


- 


- 


- 


" 


- 


- 


- 


- 


14 


- 


- 


1,2,3,4,7,10, 
11,12,13 




MC956/MC856 


^PDH 


14 


- 


- 


- 


27 




- 




- 


- 


- 


34 


- 


- 






- 


- 


- 


- 


- 


- 


14 


- 


- 


- 


- 


- 


7 






max 


14 


- 


- 


- 


38 


- 


- 




- 




- 


45 


- 


- 






- 


- 


- 


- 


- 


- 


- 


- 


- 


14 


- 


- 


1,2,3,4,7,10, 
11,12,13 




Switching Times 
MC953/MC853 




1,6 






25 


100 






ns 






25 


100 






ns 


Pulse In 


Pulse Out 


. 


. 


. 


. 


14 












7 




1 


6 






'pd- 


1,6 


- 


- 


15 


55 


- 


- 




- 


- 


15 


55 


- 


- 














- 


- 


- 


- 






- 


- 


- 


- 


- 








MC956/MC856 


'pdt 


1,6 


- 


- 


25 


75 


- 


- 




- 


- 


25 


75 


- 


- 
















- 


- 


- 






- 


- 


- 


- 


- 










'pd- 


1,6 


- 


- 


15 


55 


- 


- 




- 




15 


55 


- 


- 






t 


♦ 


- 


- 


- 


- 








- 


- 


- 


- 


f 



g '2 


o o 


(O 


(O 


a\ 


01 


a\ 


N 


-n 


-n 






S S 


o o 


00 


00 


(71 


cri 


ai 


rs> 


-n 


-n 


■0 


-0 


SS 


o o 


(0 


(O 


tfl 


CI 


O) 


(O 


-n 


•n 




■•s^^ 


SS 


o o 


00 


00 


en 


01 


a> 


CO 


■n 


■n 


■0 


-0 


_ 


^^^ 


n 


o 


O 


o 


3 


3 


p+ 


r+ 


Zi 


3 


c 


C 


s. 


s. 



Fins not listed are Left open. 
SCPg^ = Clock Pulse a 
CPb = Clock Pulse b 



See Clock Pulse Waveforms. 



t Applied after Clock Pulse. 
J Momentary ground. 



PULSE TRIGGERED BINARY 



\ 



MC950F, G . MC850F, P, G 



MDTL MC930/830 series 



SYNCHRONOUS 
TRUTH TABLE 





t 


n 




tn + 1 


Si 


S2 


Cl 


C2 


Q 














u 


1 


X 


1 


X 


Qn 


X 


1 


X 


1 


Qn 





1 


1 





Qn 








X 


1 


1 








1 


X 


1 


1 


X 











X 


1 












The MC950/MC850 high-speed gated flip-flop utilizes cap- 
acitive coupling of the pulse-triggered set and clear inputs. 
Directly coupled set and clear inputs are available as well as 
direct set and clear inputs that respond to dc levels and 
override the clocked inputs. Separate clock signals may be 
applied to the capacitively coupled inputs or they may be 
tied together to obtain single-channel triggering operation. 
Maximum toggle frequency is typically 40 MHz at 25°C 
with power dissipation on the order of 30 mW. 

Typical applications include binary ripple counters, shift 
registers, and similar applications. It may be used to advan- 
tage in high-speed portions of digital systems that are pre- 
sently using MDTL circuitry. 



SINGLE TRIGGER 
TRUTH TABLE 

(Pins S2 and C^ 
tied together) 



t„ 


tn + 1 


Si 


C2 


Q 




1 



1 





1 
1 


U 


1 
Qn 



ASYNCHRONOUS 
TRUTH TABLE 



So 


Cd 


Q 


5 


1 


1 


NO 


NO 





1 


1 





1 








1 








1 


1 



= low state (more negative) 

1 = high state {more positive) 
X = don't care 

U = indeterminate state - 
NC = no change 



MC950F/MC850F, P 



I 



4— < 


Si 


N 


Sn 








s 


Q 


5 C 


32 


-^ 






6— C 


Cl 


> 










c 


Q 


10— C 


C2 


J 


^0 




1 




? 





MC950G/MCS60G 




-(2) 



-(8) 



Input Loading Factor 
Sq. Si, Co. C2- 1.5 
S2, Ci - 100 pF 

Output Loading Factor 
IVIC950 = 8 
IVIC850 - 10 

Total Power Dissipation = 
Propagation Delay Time = 



50 mW typ/pkg 
15 ns typ 
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MC950F, G/MC850F, P, G (continued) 



CIRCUIT SCHEMATIC 



1 k 
2 o — ^^v- 



Q 
(2) 3o— 



(4) 5 c 



S2 



2 k > 3 k; 



-*- 



> 



1 



< 



70 pF 



-W-^/W-i 



(9) 
13 



1 k 



1 k 
-f — ^A/V o 12 



•3k > 2 k 



-►I- 



< 



> 



r^ww-rt— 



1 k 



1 



Number at end of terminal represents pin number for fiat and 
duai in-line packages. Number in parenthesis indicates pin 
number for metal can. 



Q 
—oil (8) 



GND 
o 7 <6) 



C2 



-o 10 (7) 



-o 6 (5) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



MCS33 or equivalent 
used for diodes. 

Capacitance includes 
test jig and probe. 



^ 



nm 



m 



2.0 k 

±1% 



Vcc - 5.0 V 



:Cl 



TEST 


Ru 


Cl 


tpd+ 


3.9 k ohms 


30 pF 


tpd- 


400 ohms 


50 pF 





— " 


— tf 


= 10 ns 




2.00 V H 


r \ 


- 90% 1 


^ 


...| 


;— 10% J\ 


.-200 ns-«- 


I 




-A 


tpd+ 


[— 




Ipd- 


r- 






' 


^ 




TPout 


1 


I 
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ELECTRICAL CHARACTERISTICS 

NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 



PACKAGE 


PIN NUMBER 


Flat/Duat In-Line 


1 


2 


3 


4 


5 


6 


7 


- 


- 


10 


11 


12 


13 


14 


Metal Can 


' 


- 


2 


3 


4 


5 


6 


- 


- 


7 


8 


- 


9 


10 







, A 


"—OS, 

6— S2 


^ 


So 

S Q 








6— OCi 
0— < C2 








- 9 



characteristic 



Symbol 



Pin 
Under 
Test 



@ Test 
Temperature 

( -55°C 

MC950 +25°C 

'+125°C 

0°C 

IV1C850 \ +25°C 

+75°C 



MC950 Test Limits 



-5S°C 



Min Max 



+25°C 



Min Max 



+125°C 



Min Max 



Unit 



MC850 Test Limits 



0°C 



Min Max 



+25°C 



Min Max 



+75°C 



Min Max Unit 



TEST CURRENT /VOLTAGE VALUES 



mA 



12.0 



-1.50 



Volts 



V, 



0.45 



0.45 



4.00 



4.00 



4.00 



4.00 



5.00 



5.00 



4.50 



5.00 



5.00 



5.00 



5.00 



.00 



TEST CURRENT/ VOLTAGE APPLIED TO PINS LISTED BELOW; 



In 



Vf 



"cc "CCL "cCH "maic 



Output Voltage 



Short -Circuit 
Current 



Reverse Current 



Oitput Leakage 
Current 



Forward Current 



Power Drain Current 



Switching Times 



RCP 



1.5 1^ 






1 

4 
10 
13 



5,6,3 
5,6,3 



!.50 
!.50 



11.5 
11.5 



0.40 
0.40 



2.0 
2.0 

20 
20 



•2.40 



2.60 
2.60 



14.0 
•14.0 



4.60 

■4.1 



0.40 
0.40 



6.90 
6.90 



2.50 
2.50 



13.0 
■13.0 



0.45 
0.45 



mAdc 
niAdc 



/iAdc 



/xAdc 
^Adc 



mAdc 
mAdc 



2.60 
2.60 



-12.6 
-12.6 



0.45 
0.45 



5.0 
5.0 

30 
30 



2.60 
2.60 



13.7 
13.7 



0.45 
0.45 



■7.15 



2.50 
2.50 



-12.6 
-12.6 



0.50 
0.50 



mAdc 
mAdc 



/lAdc 



fiAdc 
liAdc 



mAdc 
mAdc 



3 
11 



Pulse 
In 



5,6 
5,6 



3 

11 



Pulse 
Out 



3,14 
11,14 



Pins not listed are left open. 

•Momentarily ground this terminal belore taking measurement. 



Gnd 



1,7 
7,13 

7,13» 
1*,7 



3,7,13 
1,7,11 



7 

7 

4,7,10 
4,7,10 



7,13» 

1*,7 



2,7 
7,12 

7 
1,7,13 



o 

o 



a 



o 

00 

o 
■n 

;d 

O 

o 

3 

5' 

c 



s^ 



MONOSTABLE MULTIVIBRATOR 



\. 



MC95TF, G . MC851F, P, G 



MDTL MC930/830 series 



I 



Q 
(7) lo- 



ts) 2» 
(9) 3 

4 

6& 



14 
?Vcc 



(4) 
11 



(3) 
10 



2.1 k? 10 k<2.4 k< 



25 pF 



-^^ 




--Ak 



20 pF 



-■WV--0 Vcc 



-^AAH — ° 9 (2) 
9k 




(1) 
NOTE: When the internal timing resistor (9 k£2) is to be used, 
connect Pin 9 to Pin 14 (flat and dual in-line packages) orpins 
2 and 6(can). DO NOT MAKE THIS CONNECTION IF 
USING THE EXTERNAL CAPACITOR AN.D RESISTOR. 
Number at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis indicates pin 
number for metal can. 



Maximum permissible current into Pin 9 (2) = 10 mAdc. 

APPLICATIONS INFORMATIOIM 

OUTPUT PULSE WIDTH 



EXTERNAL 
COMPONENTS USED 


INTERNAL 
RESISTOR CONNECTION 


PULSE WIDTH 
ns (APPROX) 


None 


Pin 9 to VCC 


100 


Cext (between Pins 1 & 1 1) 


Pin 9 to VCC 


4.5 (Cext + 20) 


Rext (between Pin 10 & Vcc) 
(9kn min, 15 kf2 max) 


Pin 9 open 


0.5 Rext (Cext + 20) 



Capacitance values in pF, Resistance values in kH 

Pin numbers shown for devices in flat and dual in-line packages. 



The MC951/MC851 is a monolithic mono- 
stable multivibrator circuit which gives corr»- 
plementary output pulses upon the dynamic 
zero transition of the input waveform. The 
output pulse width is determined by an R-C 
timing circuit and, due to differentiation of the 
input, is essentially independent of the input 
pulse width. With internal components, nomi- 
nal pulse width is 100 ns. 

Provisions are available to increase the pulse 
width by adding external capacitance and to in- 
crease pulse width stability by utilizing a preci- 
sion external resistor in place of the internal 
charging resistor. 

Typical applications include analog compar- 
ators, elimination of transients on pulse wave- 
forms, and provision for delays to insure the 
proper sequence of digital operations in com- 
puter applications. 



McgsiF/ 

MC851F,P 



IVIC951G/ 
MC851G 



33 "12) 

._3 5-1 (3,^3 



(10) 



Input Loading Factor = 2 

Output Loading Factor =10 

Total Power Dissipation = 30 mW typ/pkg 

Propagation Delay Time = 40 ns typ 



MAXIMUM INPUT 

FALL TIME TO TRIGGER 



tf 

ns 


VOLTAGE SWING 
VOLTS 


25 
50 
100 


1.0 
2.0 
4.0 



Output duty cycle ^ 40%. Higher 
duty cycles obtainable at a possi- 
ble decrease of performance. 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



MCS33 or equivalent 
used for dfodes. 

Capacitance includes 
jig and probe. 

Connect pin 9 of flat 
and dual in-line 
packages (pin 2 of 
can) to Vcc 



TP.ri 



^-o 




f- 1.0 MHz 



«pd+ |— PWg— 



/ 10%-- \:- 

— ► « 20 

\ 90%- - 1= 

\ 10%— ' 



5-42 



I 
CO 



ELECTRICAL CHARACTERISTICS 

NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shows pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 



PACKAGE 


PIN NUMBER 


Flat/Dual In-Line 


1 


2 


3 


4 


5 


6 


7 


- 


9 


10 


11 


- 


- 


14 


Metal Can 


7 


8 


9 


- 


- 


10 


1 


- 


2 


3 


4 


- 


- 


6 



Q —6 



\ 5 — 1 



@ Test 
Temperature 

MC951 I ■i-25°C 
(+125°C 
0°C 
MC851 { ■t-25°C 
+75°C 



Characteristic 



Symbol 



Pin 
Under 
Test 



MC951 Test Limits 



-55°C 



Min l\Aax 



+25°C 



Min Max 



+125°C 



Min Max 



Unit 



MC851 Test Limits 



0°C 



Min Max 



-l-25°C +75°C 



Min Max Min Max 



Unit 



TEST CURRENT/VOLTAGE VALUES 



mA 



15.0 



14.0 



16.0 



15.0 



14.0 



-0.18 



-0.18 



Volts 



Vp 



0.18 0.50 4.00 



4.00 



4.00 



4.00 



5.00 



5.00 



4.50 



4.50 



5.00 



5.00 



5.50 



5.50 



5.50 



5.00 



5.00 



5.00 5.00 



8.00 



TEST CURRENT / VOLTAGE APPLIED 
TO PINS LISTED BELOW: 



^R ^CC ^CCt ^CCH "mtx 



Pins not listed are left open, 

tIpDL ^s measured at pins 9 and 14 simultaneously. 



Gnd 



Output Voltage 


^OL 


1 
1 

6 


- 


0.40 

i 


- 


0.40 
I 


- 


0.45 
1 


Vdc 


- 


0.45 
\ 


- 


0.45 
1 


- 


0.50 
1 


Vdc 


1 
1 
6 


- 


- 


- 


- 


14 

14 

9,14 


- 


- 


7,10 

5,7 
7 




^OH 


1 
6 


2.50 
2.50 


: 


2.60 
2.60 


- 


2.50 
2.50 


- 






2.60 
2.60 


- 


2.60 
2.60 


- 


2.50 
2.50 


- 




- 


1 

6 


_ 


- 


- 


9,14 
14 


- 


- 


7 
7,10 


Reverse Current 


Ir 


3 
4 


- 


2.0 
2.0 


_ 


2.0 
2.0 


- 


5.0 
5.0 


fiAdc 
nAdc 


_ 


5.0 
5.0 


- 


5.0 
5.0 


- 


10 
10 


^Adc 
jiAdc 


- 


- 


- 


3 

4 


- 


- 


14 
14 


- 


2,7 
2,7 


Forward Current 


0.5Ip 


2 
11 


-0.80 
-0.80 


_ 


-0.80 
-0.80 


_ 


-0.75 
-0.75 


_ 


m; 


idc 


-0.70 
-0.70 


_ 


-0.70 
-0.70 


_ 


-0.67 
-0.67 


- 


mAdc 


- 


- 


2 
10 


. 


- 


- 


14 


- 


7 






0.5y2Ip 


3 

4 


-0.80 
-0.80 


-3.20 
-3.20 


-0.80 
-0.80 


-3.20 
-3.20 


-0.75 
-0.75 


-3.00 
-3.00 






-0.70 
-0.70 


-2.80 
-2.80 


-0.70 
-0.70 


-2.80 
-2.80 


-0.67 
-0.67 


-2.67 
-2.67 






- 


_ 


3 

4 


4 
3 


- 


- 






- 






'9 


9 


- 


- 


0.50 


0.75 


- 


- 






- 


- 


0.40 


0.80 


- 


- 






- 




- 


- 


- 


- 


9,14 


- 


7,10 


Power Drain Current 


'PDL 


9,14t 


_ 


_ 


_ 


9.0 


_ 


. 


mAdc 


_ 


_ 


_ 


12 


_ 


_ 


mAdc 


- 


- 


- 


- 


9,14 


- 


- 


- 


3,4,7 




max 


14 




- 


- 


22 


- 


- 


mAdc 


- 


- 


- 


25 


- 


- 


mAdc 


- 


- 


- 


- 


- 


- 


- 


14 


3,4,7 


Switching Times 


Vd. 

'pd- 

PWj 


3,6 
3,1 

3,1 




- 


90 


50 
50 
220 


- 


- 




- 


- 


90 


50 
50 
220 


- 


- 




Pulse 
In 


Pulse 
Out 


- 


- 




- 


- 


- 




r 


s 


ns 


3 


6 

1 
1 


9,14 


7 






PWg 


3,6 


- 


- 


70 


160 


- 


- 






- 


- 


70 


160 


- 


- 










6 


- 


- 






- 


- 


- 







o 

(71 



Q 

O 

00 
U1 

■n 

TJ 

a 

o 

3 
^^ 

5" 

c 

(D 

a. 



DECADE COUNTER 



MDTL MC930/830 series 



MC938F • MC838F, P 



This monolithic ripple counter is designed to operate 
at ±20% of the nominal 5.0 volt power supply voltage and is 
guaranteed to 20 MHz. It has standard MDTL inputs, and 
uses active pull-up devices in the outputs to increase capaci- 
tive drive capabilities. The outputs correspond to a standard 
8-4-2-1 BCD with individual direct sets and a common direct 
clear available to preset the counter to any desired condition. 
Typical noise margin is 1 .0 volt. 



Input Loading Factor 

Sd = 1.5 

Co = 5 

CP = 1 
Output Loading Factor = 8 
Total Power Dissipation = 1 50 mW typ/pkg 
Maximum Counting Frequency = 30 MHz typ 



3 

Sdi? 



L-cfsr~ 



4 



I — d^2 J 



'c^ 



r- oy-i - 



C2 J Co 
i3~ 



12 
Sd2? 



S3 



11 
(j)Q2 



20— 
Cd 



< ^S2 J 



i-clcV^ 

£2_> 



r=t2_ 



Sp 
S Q 



10 
SosP 



L-dsT^ 
-t-<f2_ 



9 

903 



[-Ct2_ 



SDq^ 



C2> Co 

— o— 



5 6 

Sd49 9Q4 



C 



»;"^u^ 



■qf2_> 



a -I 



o(c7~> 



C2_^l^° 




DECODING LOGIC 






Si 


Ha 


S3 


54 


1 


Q1 


Sa 


33 


34 


2 


5i 


Q2 


33 




3 


'^'l 


Q2 


33 




4 


Qi 


Ba 


Q3 




5 


01 


Q2 


03 




6 


5i 


Q2 


03 




7 


°1 


°2 


Q3 




8 


Ol 


Q4 






9 


a^ 


Q4 







5-44 



MC938F/I\/1C838F, P (continued) 



CIRCUIT SCHEMATIC 




Sd4 



3 14 2 11 

9=01 VccO Cd99°2 



520 } V 520 




2fc >3k jt 



M * » l 





2k ^V /*^ 2k 
— i>~A\\ ' ' VSAr-H . — 



2k 53k i k 



w * w * 




60 pF 




», 1 - I — VSA, • — ' ' VVv—> - 

^ i-\{ 1- )M 

60 pF 60 pF 




6Q3 



COUNTING FREQUENCY TEST CIRCUIT AND WAVEFORMS 



® ® Vcc ® © 

op !) 9 9 






Q3Q4 

9 6 



bCP 
PULSE INPUT 



fssps 

OCP ~ 



TT 



--14J 



PULSE 2.5 V 
INPUT 



INPUT PULSE: 
f- 20 MHz 
tf = tf^ 5.0 ns 



R = 400 ohms 

C - 50 pF 

O » MC933/833 or equivalent 




5-45 



■1^ 



ELECTRICAL CHARACTERISTICS 



SiL^S^ 




MC938 



Characteristic 



@ Test 
Temperature 

-55°C 

+25°C 

l + 125°C 

0°C 

MC838 \ +25°C 

+75°C 



Symbol 



Pin 
Under 
Test 



MC938 TEST LIIVIITS 



-55°C 



Min IVIax 



+25°C 



Min Max 



+125^ 



Min 



Max 



Unit 



MC838 TEST LIMITS 



0°C 



IMin 



Max 



+25°C 



Min 



Max 



+75°C 



Min Max 



Unit 



TEST CURRENT/VOtTAGE VALUES 



mA 



12.0 



-0.12 



Vo 



Vp 



4.00 



4.00 



ts 



5.00 



5.50 



8.00 



TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 



In 



lo 



Vp 



Gnd 



Output Voltage 


^OL 


4 


- 


0.40 


- 


0.40 


- 


0.45 


Vdc 


- 


0.45 


- 


0.45 


_ 


0.50 


Vdc 


4 


_ 


3,5,10,12 


. 


. 


_ 


14 






1,2,7 1 








- 






- 






- 










- 






- 






- 










6 


- 






. 


_ 


_ 






_ 


_ 










9 


- 






- 






- 










- 






- 






. 










9 


_ 






_ 


_ 


_ 


















11 


- 






- 






- 










- 




- 






- 










11 


- 






- 


- 


- 






- 


- 








^OH 


4 


2.50 


- 


2.60 


- 


2.50 


- 






2.60 


- 


2.60 


- 


2.50 


_ 






_ 


4* 


2*,3*,5, 


. 


_ 


. 






. 


. 


17 1 
























































10,12 
























6 






~ 






" 






- 










- 






- 






- 






- 


6* 


2*,3,5*, 
10,12 


- 


- 


- 






- 


- 










9 






" 






- 






- 










- 






- 






- 






- 


9* 


2*,3,5, 
10»,12 


- 


- 


- 






- 


- 










11 






- 






- 






- 










- 






- 






- 






- 


11» 


2*,3,5, 


- 


- 


_ 






_ 


. 




























































10,12* 


















Short-circuit 


'sc 


4 


-9.0 


- 


-12.0 


- 


-10.0 


- 


mAdc 


-9.0 


- 


-10.0 


- 


-9.0 


- 


mAdc 


- 


- 


2,5,10,12 


_ 


, 


_ 


_ 


14 


_ 


1,3,4,7 










- 




- 




- 






- 




- 




- 




- 


- 


2,3,10,12 


- 


- 


- 


- 




- 


1,5,6,7 










~ 




" 




" 






- 




- 




- 




- 


- 


2,3,5,12 


- 


- 


- 


- 




- 


1,7,9,10 














■ 




" 






" 




- 




" 




- 


- 


2,3,5,10 


- 


- 


- 


- 




- 


1,7,11,12 



Pins not listed are left open. 

t Momentarily ground this terminal before applying test condition. 

* Inputs to Cp^ (pin 2) and appropriate S^ (pins 3, 5, 10, or 12) as shown: 



K— APPLY loH TO 
I PIN UNDER TEST 



O 

<o 
w 

00 

■n 

O 
00 
CO 
00 



o 

3 

5' 
c 

s. 



o 

CO 
00 

■n 



-J 





TEST CURRENT/VOLTAGE VALUES 




1 


©Test 
Temperature 


mA 


Volts 


Gnd 


'OL 


"oh 


V,H 


Vf 


Vr 


Vcc 


VcCL 


VcCH 


V 

max 


( -src 


11.4 


-0.12 


2.10 





4.00 


- 


4.50 


5.50 


- 


MC938 < +25°C 


12.0 


-0.12 


2.00 





4.00 


5.00 


4.50 


5.50 


8.00 


(+125°C 


10.8 


-0.12 


2.00 





4.00 


- 


4.50 


5.50 


- 


( OX 


12.0 


-0.12 


2.00 


0.45 


4.00 


- 


5.00 


5.00 


- 


ELECTRICAL CHARACTERISTICS (continued) MC838 | +25°C 


12.0 


-0.12 


1.90 


0.45 


4.00 


5.00 


5.00 


5.00 


8.00 


11.4 


-0.12 


1.80 


0.50 


4.00 


- 


5.00 


5.00 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC938 TEST LIMITS 


MC838 TEST LIMITS 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-5S°C 


+25°C 


+125°C 


Unit 


0°C 


+25°C 


+75°C 


Unit 




V,H 


Vf 


Vr 


Vcc 


Vcci 


VcCH 


V 

max 


Min Max 


Min Max 


Min Max 


Min 1 Max 


Min Max 


Min Max 


loL 


loH 


Reverse Current 


hi 
*'r 


1 

3 

5 

10 
12 

2 


- 


2. 
8. 






- 


2 

8 






- 


5 
2 






nAdc 


- 


5.0 
20 


- 


5.0 
20 


- 


10 

40 


(lAdc 


- 


- 


- 


- 


1 

3t 
5T 
lot 

12t 

2t 


- 


- 


14 


- 






Forward Current 


'f 

"f 


1 

3 
5 

10 
12 

2 


- 


-1.60 
-2.40 

-8.00 


- 


-1 

-2 

-8. 


60 
40 

00 


- 


-1 
-2 

-7 


50 

25 

50 


mi 


Wc 


- 


-1. 
-2. 

-7. 


40 
10 

00 


- 


-1 
-2 

-7 


40 
10 

00 


- 


-1 

-2 

-6 


33 
00 

65 


mAdc 
r 


- 


- 


- 


1 

3 

5 

10 
12 

2 


- 


- 


- 


14 


- 






Power Drain Current 


'PDH 
max 


14 
14 


- 


- 


- 


40 
28 


- 


- 


niAdc 
mAdc 


- 


- 


- 


43.5 
32 


- 


- 


mAdc 
mAdc 


; 


: 


10* 


: 


- 


14 


* 


- 


14 


7 

2,3,5,7, 
10,12 


Counting Frequency 


'c 


1.4,6, 
9,11 


- 




- 




- 






- 




- 




- 






Pulse 
In 


Pulse 
Out 


- 


- 


- 


14 


- 




- 




- 




2 


I 






M 


Hz 


- 




20 






MHz 


1 


4,6,9,11 






7 





Pins not listed are left open. 

t Momentarily ground tliis terminal before applying test condition. 

• Inputs to Cjj (pin 2) and appropriate S_ (pins 3, 5, 10, or 12) as shown: 



o 

00 
CO 
00 



o 
o 

5' 

c 

Q. 



f— APPLY Iqh to 
I PIN UNDER TEST 



DIVIDE-BY-SIXTEEN COUNTER 



MDTL MC930/830 series 



MC939F • MC839F, P 



This monolithic ripple counter is designed to operate 
at ±20% of the nominal 5.0 volt power supply voltage and is 
guaranteed to 20 MHz. It has standard MDTL inputs, and uses 
active pull-up devices in the outputs to increase capacitive 
drive capabilities. The outputs correspond to a standard 8-4- 
2-1 binary code with individual direct sets and a common 
direct clear available to preset the counter to any desired 
condition. Typical noise margin in 1.0 volt. 



Input Loading Factor: 
Sd= 1.5 

CP = 1 
Output Loading Factor = 8 
Total Power Dissipation =150 mW typ/pkg 
Maximum Counting Frequency = 30 MHz typ 



3 4 12 11 

Sd19 9 *^1 ^D2 9 9 °2 



I— dsT" 



v^rf>' 









r-q^2 ■ 



Sn 






"-OlSi 



> So 



20— 
CD 



—"-^ ' n 



rOl£2- 



10 9 5 6 

Sd3 p <J Q3 Sd4P (p Q4 



Lofs7~ 



■T-dS2 y 



C 



C2 ) 



s'-Dq 



C_ Q 

Cd 



Lofsr~ 



^rx^ 



«- d^2 J 






<-D 
p- 



COUNTER SEQUENCE 



'-JTJXriJTJTXlJTJTJTJTJTJ-l_rLn_rLJ-l 




DECODING LOGIC 






3i 


Qj 


53 


34 


1 


Qi 


O2 


53 


Q4 


2 


5i 


Q2 


O3 


Q4 


3 


Qt 


Q2 


53 


Q4 


4 


5, 


52 


Q3 


54 


S 


Qi 


52 


Q3 


Q4 


6 


3i 


Q2 


Q3 


54 


7 


di 


Qj 


Q3 


S4 


8 


5i 


S2 


S3 


Q4 


9 


Qi 


Q2 


Q3 


Q4 


10 


5i 


Qj 


53 


Q4 


11 


Q1 


Q2 


53 


Q4 


12 


Si 


S2 


Q3 


Q4 


13 


Qi 


Q2 


Q3 


Q4 


14 


01 


Q2 


O3 


Q4 


15 


Ql 


Qj 


Q3 


Q4 
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MC939F/MC839F, P (continued) 



CIRCUIT SCHEMATIC 



r-07 
GND 



QSdi VccO CdOOQj 




- i -— ^^^ — ' I — w^ — 1 1 



2k >3k ;; 



" M * Hi 








60 pF 

-le- 







- 'I — ^A^ — I I — wv — ^1 ~ 



ii 3k> 2k 



W * M 




— I 1— w\ ' l—vw— I 




Hf^^^^ )\- 



-►H 



COUNTING FREQUENCY TEST CIRCUIT AND WAVEFORMS 



® ® Vcc ® © 

9 9 9 9 



°3 



Q4 



ocp ■=• 



3^0 



J' 



D PULSE 2.5 V 
INPUT 



5CP 
PULSE INPUT 




INPUT PULSE: 
f- 20 MHz 
tf = tf ^ 5.0 ns 



R * 400 Ohms 

C-SOpF 

" MC933/833 or equivalent 
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ELECTRICAL CHARACTERISTICS 

3 4 

9 Qi 



I — cfs7 



r-cE2_, 



1 






12 11 

Sd2 9 9^2 



■' ^ 



|-ctii_ 



So, 



C2_^^Cd 



'-c[s7 



E2^ Co 



[-oC:2- 



LqIs^ 






@ Test 
Temperature 

( -55°C 

MC939 I +2S°C 

(+125''C 

0°C 

MC839 \ +25°C 

+75°C 



Characteristic 



Symbol 



Pin 
Under 
Test 



MC939 TEST LIMITS 



-55°C 



Min Max 



+25°C 



Min Max 



Output Voltage 



Short-circuit 
Current 



12.0 



+12S°C 



Min Max 



Unit 



MC839 TEST LIMITS 



O'C 



Min Max 



+25°C 



Min Max 



+75°C 



Min Max 



Unit 



TEST CURRENT / VOLTAGE VALUES 



mA 



11.4 



-0.12 



-0.12 



Volts 



2.10 



Vf 



4.00 



4.00 



5.00 



4.50 



5.00 



5.00 



5.50 



5.00 



5.00 



5.00 



.00 



TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 



U 



■9.0 



6* 
9* 



3,5,10,12 



2*, 3*, 
5,10,12 

2*,3,5*, 
10,12 

2* ,3,5, 
10*, 12 

2*,3,5, 
10,12* 



2,5,10,12 
2,3,10,12 
2,3,5,12 
2,3,5,10 



Gnd 



1,2,7 



1,3,4,7 
1,5,6,7 
1,7,9,10 
1,7,11,12 



Pins not listed are left open. 

t Momentarily ground this terminal before applying test condition. 

* Inputs to C (pin 2) and appropriate S (pins 3, 5, 10, or 12) as shown: 



o 

00 
CO 



o 
o 

5' 
c 

CD 



en 

I 

CJl 





TEST CURRENT / VOLTAGE VALUES 




1 


@ Test 
Temperature 


mA 


Volts 


Gnd 


loL 


loH 


V,H 


Vp 


Vr 


Vcc 


VCCL 


VcCH 


V„.x 


1 -55"C 


11.4 


-0.12 


2.10 





4.00 


- 


4.50 


5.50 


- 


MC939 I +25°C 


12.0 


-0.12 


2.00 





4.00 


5.00 


4.50 


5.50 


8.00 


(+125°C 


10.8 


-0.12 


2.00 





4.00 


- 


4.50 


5.50 


- 


( OX 


12.0 


-0.12 


2.00 


0.45 


4.00 


- 


5.00 


5.00 


- 


ELECTRICAL CHARACTERISTICS (continued) "^^839 +2S°C 

I +75''C 


12.0 


-0.12 


1.90 


0.45 


4.00 


5.00 


5.00 


5.00 


8.00 


11.4 


-0.12 


1.80 


0.50 


4.00 


- 


5.00 


5.00 


- 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC939 TEST LIMITS 


MC839 TEST LIMITS 


TEST CURRENT /VOLTAGE APPLIED TO PINS LISTED BELOW: 


-5S°C 


+25°C 


+ 125''C 


Unit 


0°C 


+25°C 


+75°C 


Unit 


'oi 


loH 


V,H 


Vf 


Vr 


Vcc 


VcCL 


VcCH 


V.,x 


Min Max 


Min 


Max 


Min 


Max 


Min Max 


Min 


Max 


Min Max 


Reverse Current 


*'r 


1 

3 
5 

10 
12 

2 . 


- 


2. 

8. 






- 


2. 
8. 






- 


2 






^Adc 


- 


5.0 
20 


- 


5.0 
20 


- 


10 
40 


fxAdc 


- 


- 


- 


- 


1 

3t 
5t 

lot 

12t 

2t 


- 


- 


14 


- 




7 


Forward Current 


'f 


1 

3 
5 

10 
12 

2 


- 


-1.60 
-2.40 

-8.00 


- 


-1.60 
-2.40 

■8.00 


- 


-1.50 
-2.25 

-7.50 


m 


Wc 


- 


-1. 
-2. 

-7. 


40 
10 

00 


- 


-1.40 
-2.10 

-7.00 


- 


-1.33 
-2.00 

-6.65 


mAdc 


- 


- 


- 


1 

3 
5 

10 
12 

2 


- 


- 


- 


14 


- 




7 


Power Drain Current 


'PDH 

I 

max 


14 
14 


- 


- 


- 


40 
28 


- 


- 


mAdc 
mAdc 


- 


- 


- 


43.5 
32 


- 


- 


mAdc 
mAdc 


- 


- 


2t 


- 


- 


14 


- 


- 


14 


7 

2,3,5,7, 
10,12 


Counting Frequency 


'c 


1, 4, 6, 
9,11 


- 




- 




- 






- 




- 




- 






Pulse 
In 


Pulse 
Out 


- 


- 


- 


14 


- 




- 








2C 




~ 




M 


Hz 


- 




20 


- 




MHz 


1 


4,6,9,11 


- 









o 

to 

00 
(O 

-n 

O 

00 
CO 
CO 

■n 



o 
o 

3 

5" 
c 

s. 



Pins not listed are left open. 

T Momentarily g|[-ound this terminal before applying test condition. 

* Inputs to Cj^ (pin 2) and appropriate S^ (pins 3, 5, 10, or 12) as shown: 











DUAL 4-INPUT EXPANDERS 

MC933F . MC833F, P 


MDTL IV1C930/830 series 








DUAL 4-3 INPUT EXPANDERS 

MC933G • MC833G 


This dual expander consists of two independent 
diode networlcs with characteristics matched to 
the input diodes of the gate and buffer elements in 
this logic family. Its use increases the fan-in capa- 
bility of other MDTL devices to a maximum of 20 
while only slightly affecting performance. 



MC933F/MC833F, P 



2- 

3- 
5- 
6- 

9- 
10- 
12- 
13- 









MC933G/MC833G 



(10)- 

(li- 

(3)- 
(4)- 

(6)- 
(7)- 
(9)- 



:>^ 



33^ 



(2) 



(8) 



Input Loading Factor = 1 



(10) 




1^ 




W 


(1) 




M 




1^ 


(2) 
(3) 








1^ 




1^ 


(4) 


60— 


H4— 1 



■T-W 



7 GND 
(5) 

Nunnber at end of terminal represents pin number for flat and 
dual in-line packages. Number in parenthesis Indicates pin 
number for metal can. 



-O 13 



112 (9) 



-Oil (8) 



-O 10 (7) 



-O 9 (6) 
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o 

(O 
Ca> 
CO 

•n 



(71 
I 

CO 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one expander. 
The other expander is tested in the same manner. 

NOTE: Although the test conditions and test limits are the 
same for devices in ALL available packages, the table 
shovus pin connections for testing only the flat and 
dual in-line packaged devices. To test devices in the 
metal can, substitute pin numbers shown in the con- 
version table below. 



PACKAGE 


PIN NUMBER 


Flat/Dual In-Line 


- 


2 


3 


4 


5 


6 


7 


- 


9 


10 


11 


12 


13 


- 


Metal Can 


- 


10 


1 


2 


3 


4 


5 


- 


6 


7 


8 


9 


- 


- 



Characteristic 



Symbol 



Pin 
Under 
Test 



MC933 Test Limits 



-55°C 



Min Max 



+25°C 



Min Max 



+125°C 



Min Max 



Unit 



MC833 Test Limits 



0°C 



Min Max 



+25°C 



Min Max 



+75°C 



Min Max 



Unit 



TEST CURRENT /VOLTAGE VALUES 
(All Temperatures) 



mA 



2.00 



Volts 



4.00 



TEST CURRENT /VOLTAGE APPLIED 
TO PINS LISTED BELOW: 



Forward Voltage 



Reverse Current 






Pins not listed are left open. 



0.85 



0. 9i 



2.0 



0.70 



0.82 



2.0 



0.50 



0.65 



5.0 



25 



Vdc 



jiAdc 



0.75 



0.90 



5.0 



0.68 



0.82 



5.0 



10 



0.60 



0.75 



10 



Vdc 



^Adc 



Gnd 



2,7 
3,7 
5,7 
6,7 
2,3,5,6,7 



3,5,6,7 
2,5,6,7 
2,3,6,7 
2,3,5,7 

7 

7 



o 

00 

u 

CO 



o 
w 

CO 

a 



o 

00 
CO 
CO 

a 

o 

eh 

5" 
c 

CD 

a 



I 
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pri- 

INTEGRATED CIRCUITS 

MC20a/250 SERIES 
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GENERAL INFORMATION 



DTL MC200/250 series 



MC200 series (-55 to +1250C) 
MC250 series (0 to 750C) 



The DTL family of integrated logic circuits is 
characterized by moderate speed and low power 
dissipation. 



CASE 71 A 



FUNCTIONS AND CHARACTERISTICS (V+ = 4 V, V- = -2 V, Ta = 25°C) 



I 



FUNCTION 


TYPECS 


FAN-OUT 


Propagation 
Delay 


Power 

Dissipation 

mwtyp 


CASE 


-55 to -f 125-C 


to -(-75°C 


MC20a 
SERIES 


MC250 
SERIES 


tpj 
nstyp 


4-lnput Gate NAND/NOR 


MC201 


MC251 


5 


4 


30 


6 


71A, 72 


31nputGateNAND/N0R 


MC202 


MC252 


5 


4 


30 


6 


71A, 72 


3-lnput Power Gate NAND/NOR 


MC204 


MC254 


20 


12 


40 


30 


71A, 72 


Line Driver 


MC205 


MC255 


20 


12 


55 


50 


71A, 72 


Dual 2-inputGate NAND/NOR 


MC206 


MC25G 


5 


4 


30 


12 


71A, 72 


Dual 3-2 Input Gate NAND/NOR 


MC207 


MC2S7 


5 


4 


30 


12 


71A. 72 


Dual 3-2 Input Gate NAND/NOR 


MC208 


MC258 


4 


3 


30 


30 


71A, 72 


Clocked R-S Flip-Flop 


MC209 


MC259 


8 


6 


60 


16 


71A, 72 


Clocked R-S Flip-Flop (Pulse Triggered Binary) 


MC2I0 


MC260 


8 


6 


60 


16 


71A, 72 


Dual 3-lnput Gate NAND/NOR 


MC212 


MC262 


5 


4 


30 


12 


71A. 72 


Dual 3-lnput Gate NAND/NOR 


MC213 


MC263 


4 


3 


30 


30 


71A, 72 




V« (Volts) 


t„ (ns) 




6-lnput Gate AND (Expander) 


MC203 


MC25J 


8 


8 


4 


- 


71A. 72 


Dual 3-lnput Gate AND (Expander) 


MC215 


MC2E5 


8 


8 


4 


- 


71A,72 


Dual 3-lnput Diode Array 


MC217 


MC2e7 


8 


8 


4 


- 


71A, 72 



(DG suffix denotes Metal Can, F suffix denotes Flat Package, (i.e., MC201G = Metal Can, MC201F = Flat Package.) 

OUTLINE DIMENSIONS 



0.33S 



0016 
0.019 




iri |- 



CASE 71 A 





CASE 72 
(TO-91) 



6 7 6 9 iOJ 
0.240 



Lead 1 identified by color dol or by shoulder on 
lead. All leads electrically isolated from package. 
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LOGIC DIAGRAMS 



DTL MC200/250 series 



Numbers at ends of terminals represent pin numbers. 
Inputs have a fan-in of 1 unless otherwise noted. For fan-out 
capability, see Functions and Characteristics table. 
(y+ = pin 6, V- = pin 5 unless otherwise noted. Gnd =1.) 



i-GATES- 



MC2ai,MC251 
4-lnput Gate NAND/NOR 




3 = 7«8»9»10«(E) 



MC206, MC256 
Dual 2-lnput Gate NAND/NOR 



ll> 



:!>■ 



MC215, MC265 

Dual 3-lnput Gate AND 

(Expander) 



3- 

10- 



Note; No power supply connection. 



MC202, MC252 

MC204, MC2S4 

3-lnput Gate NAND/NOR 



3 = 7»8«9.(E) 



•MC204, MC254 

fan-In = 2 for MC204, MC254 



MC207, MC257 

MC208,MC258 

Dual 3-2 Input Gate NAND/NOR 






MC203, MC253 

6-lnput Gate AND 

(Expander) 



10 = 3.4»5»6-7«; 



Note: No power supply connection. 



MC212,MC262 

MC213,MC263 

Dual 3-lnput Gate NAND/NOR 



— jo- 2 = 3 



:0 



Note: No V- connection. 



I 



— 


DRIVERS 






8 — 
10- 


MC2D5, MC255 
Line Driver 

p- 3 = 8.10 
Fan-in = 2 











■— 


-DIODE ARRAYS- 


— 




2 — 

3 — 

10 — 

7 

8 — 
9 — 


MC217,MC267 
Dual Diode Array 

j 4 = 2.3.10 






y 


Note 


No power supply connection. 









I- FLIP-FLOPS- 



„ So 
Sc 

c 



MC209, MC259 
Clocked R-S Fllp-Flop 



CLOCKEO SET-RESET ] 


Sc 


Re 


Q 








7 





1 


1 


1 








1 


1 


No 

Change 



•Fan-in = 0.75 for MC209, 1 for MC259 



DIRECT SET-RESET | 


So 


Rd 


a 








t 





1 


1 


1 








1 


1 


No 

Change 



:;:Both Q and Q in 1 state 
until either Sd or Cd rises. 



MC210, MC260 Clocked R-S Flip-Flop (Pulse Triggered Binary] 



Sc 


Cs 


c« 


Be 


a 


a 


1 


X 


1 


X 


NC 


NC 


X 


1 


X 


1 


NO 


NC 


1 


X 


X 


1 


NC 


NC 








X 


1 


1 











1 


X 


1 





1 


X 











1 


X 


1 











1 














" 


u 



Low level on So overrides otiier inputs and results 

in liigh level on Q. 

on pins Cs or Cr means transition to low level. 

X= don't care. 

NC ~ no change. 

U := indeterminate state. 
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